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FOEEWORD 

^  This  book  contains  brief  reports  on  the  nature  of  certain 
infectious  diseases  which  eeldom  if  ever  occur  in  the  Soviet  Union  and 
are  therefore  little  known  to  the  large  qonimunity  of  physicians.  The 
mentioned  infectious  diseases  include  psittacosis,  yellow  fever,  the 
group  of  epideiiiic  encej^alitide^ ,  the  Colorado  tick  fever,  the 
hemorrhagic  fever  group,  the  jtoierican  Rocky  Mountain  fever,  the 
tsutsugamushi  fever,  and  the  glanders-like  disease  or  melioidosis. 

Interest  in  the  above-listed  diseases  is  twofold. 

First  of  all,  information  on  these  diseases  is  important  for  an 
understanding  of  the  comparative  pathology  and  epidemiology  of 
anfectious  diseases  in  general,  especially  since  some  of  the  described 
infections  are  definitely  connected  or  even  related  to  the  infections 
occurring  in  oxix  country.  These  include,  for  example,  the  group  of 
epidemic  encephalitides  which  have  much  in  common  with  the  mosquito 
(Japanese)  encephalitis  occiirring  in  our  Far  East,  as  well  as  the 
American  Roclqr  Mountain  fever  which  is  undoubtedly  related  genetically 
to  tick-bcme  ricKettsiosis,  a  disease  more  or  less  prevalent  in  * 
considerable  areas  of  Siberia  and  the  Par  East  . 

The  infectious  diseases  described  in  this  book  are  also  of 
practical  interest,  inasmuch  as  under  modern  transportation  conditions 
some  of  them  maybe  brought  into  our  country.  This  applies  particularly 
to  psittacosis,  which  has  frequently  been  carried  by  parrots  to  many  ; 
Eiiropean  coi^tries,  and  to  yellow  fever,  which  has  in  the  past  also 
frequently  spread  to  European  ports  where  there  is  a  carrier-mosquito 
of  this  viral  infection,  Aedes  ae^^ti  (in  our  country  this  mosquito 
is  found  along  the  Black  Sea  coast).  The  same  may  be  said  also  of 
the  rickettsial  fever  tsutsugamushi,  which  is  endemic  in  our  neighbor 
countries  of  Bast  Asia.  :  ' 

.  ^ook  includes  also  the  group  of  hemorrhagic  fevers  occurring 

in  our  country  and  discovered  by  Soviet . researchers,  yet  still  little 
known  to  a  wide  circle  of  physicians. 

The  description  of  each  infection-is  accompanied  by  brief  data 
on  the  etiology,  epidemiology,  the  clinical  picture,  the  pathological 
anatomy,  diagnostics,  treatment,  and  prophylactics.  Despite  the  brevity 
of  the  outline,  the  reader  will  be  able  to  acquire  basic  information  on 
infections.  Included  in  the  book  are  summary  tables 
of  the  comparative  charaoteristips  and  p.lassifioatibn  of  the  diseases 
designed  to  facilitate  an  understanding  of  the  information  on  the 
large  group  of  epidemic  encephalitis  and  hemorrhagic  fever. 

The  authors  express  their  profound  gratitude  to  Prof.  Mikhail  ^  . 
Petroyitch  Chumakov,  corresponding  member  of  the  Academy  of  Medical 
Sciences  USSR,  for  his  consultations  and.  valuable  advice.  • 

:  F*  F.  Z do rovskiy, -member, 

,  .  :  .  Academy  of  Medical  Sciences  USSR 


PSITTACOSIS  (ORiriTEOSIS) 

Definition,  Psittacoeis  is  a  viral  disease  of  birto  which  is 
transmissible  to  human  beings  .  Ih  man  tlie  disease  manifests  .  itself  as 
an  acute  generalized  infection  With  a  specif iO  affection  of  the  limgs. 

Some  researchers  (Meyer,  Portner,'  etc.;)  classify  as  psittacosis 
only  those  infectious  diseases  which  briginate  ffOm  the  parrot  family 
of  birds  (hence  the  name  "psittacosis j,”  that  is,  parrot  disease).  Vei^y 
similar  diseabes  originating  from  other  types  of  wild  (petrel,  pigeons, 
etc.)  and  domestic  (ducks,  chickens,  turkeys,  etc.)  birds  are  classified 
by  these'  same  scien'tists  as  ornithosis  in  view  of  the  fact  that 
psittacosis  is  different  in  a  hijmber  of  ways.  First, ^  its  infective  , 
agents  can  be  isolated}  second,  it  is  more  malignant  in  inan  than 
ornithosis}  and,  finally,  third}  it  can  be  trahsmitted  from  a  sick 
person  to  a' healthy  one,  which  is  hot  the  case  with  ornithosis. 

The  numerous  observations  carried  out  recently,  however,  called 
for  a  revision  of  this  assumptioni  ■  '  ;  ■  ^  - 

In  a  number  of  cases,  birds  of  the  hon-parrot  family  were  found 
to  be  the  source  Of  grave  human  diseases,  which  rules  but  ornithosis  ; 
as  a  benign  disease.  '  '  '  '  •' 

In  the  outbreak  of  Ornithosis  in  the  U.S}  in  1952,  caused  by  .a 
turkey  hen,  four  of  the  65  infected  persons  died.  During  the  period. 
1948-1954,  I.  I.  Terskilsh  observed' 9'5  cases  of  Ornithosis  in  people 
resulting  from  contact  with  ducks  and  pigeonS.;  In  a  number  of  cases 
this  disease  was  very  acute,  although  there  Were  no  fatalities.  .At 
the  same  time,  recently  published  reports  told  of  the  mild  forms  of 
the  disease  caused  by  parrots.  ' '  . 

I.  I.  Terskikh  (l955)  'believes  -that  the  family  of  .jarfots,  just 
as  other  birds,  includes  dertain  types’ anb  species  which  are  carriers 
of  hi^ly  pathogenic  strains  as  well  as  those  witb  a  low  pathogenicity. 

An  analysis  of  the  data  on  bmithosis  arid  psittacosis  in  recent 
years  prompted  I.  I.  Tefskikh  (l955)  to  state  her  belief  that  a 
psittacosis  virus  is  a  variation  of  the  ornithOsis  yirus. 

In  this  book  psittacosis  and  orhithosis  are  treated  as  a  single 
disease  for  the  purpose  of  simplifying  the  presentation. 

History.  Psittacosis  becaine  widely  knoxm  only  in  1929-1950 
when  75O-8OO  cases  of  the  disease  were  registered  in  12  different 
countries  (ifeyer,  1942).Psitacosis"Was  most  frequently  observed  in 
Germany  and  the  U.S.  It  Was  established  that  the’  major,  soiirce  of  the 
infection  were  diseased  parrots  brought  from  South  America  (Rub akin j 
I93O}  Barros,  i940)« 

It  is  believed  that  the  Brazilian  jungles  with  their  climatic, 
geographic,  and  biostructural-  characteristics  (higti  h'umidity,  abundance 
of  animals,  birds,  and  insects)  were  the  first  source  of  psittacosis  and 
that  the  disease  later  spread  to  other  countries  between  1829  and  1930. 

Eventually  cases  of  people  being  infected  by  parrots  occurred 
every  year,  and  in  1935»  1^7  such  cases  were  registered  in  Germany  alone. 


•■It  was  latei  estaTslisKed  tha.t  iii  addi’tioli  to  South  Ajuerioah  and 
Aus’ttfaliaix  paxrotSj  pOittstcosis  affects  many  other*  types  of  birds,  both 
wild  and  domestic,  which  can  carry  the  psittacosis -yi^s  and  .become  a 
source  of  human  i^ection.  ^e  assumption  that  psittacosis  was  caused 
only  by  the  diiported  birds  of  the  parrot  family  was  thus  refuted  (Meyer 
and  Eddyf;r1953,-:  1947,  4951).  ,v- ;  iU’/'V-.-.a'  ' 

r^  ffhe  firOt  outbreak  Of  psittacosis  caused-  by  birds  other  than  - 
parrots  toofc  places; to  on  the  Faroe  Islandsv  -fhe  stormy  petrel  - 
vdiiOh  is  nSed  for  food  by  the  local  population  was  found  to  have  been  - 
the  source  of  the  disease.^,  fhe  ipeople  became  infected'  when  plucking  and  ' 
cleaning  the  birds,  -  Similar  diseases  were  noted  in  Iceland  to  the  dci  : 
case  of  people  using  the  Meat  of  yofung  petrels Cases  Of  infection!  :  0  .. 
transmitted  by  pigeons,’' young  chicks,  ducks,  and  pheasants  were  later 
established  to  England  "and  -a  number  bf  other  countries,  r ■  f  v  S 
Cases  of  psittacosis  have  been  xegisteted  to  Btirope  to  the  post¬ 
war  years;  OThus  85  cases  of  the  disease  were  observed  to  Western 
Geamiany  X Worth  Westphalia) 'to  i949“''950r  1  CaSe  of  psittacosis  was  " 
registered  to  Holland  to'4947»'  7  ctoos  to  *1948r^''a^  45  to  4949  ;'■]  . 

(Fortner,' -4 955) •  &'-i  . ■'  ■:■  ■  '•■:■'■;  ,,  d-  •■  ■"C  ■'<■,-■  .-rv  ■  y  ' 

' 'Several  dozen  oaSes  of  people  infected  with  psittacosis  are 
registered  to  the  4J;S.  every  year,  and  the  incidence  has  not  diminished. 
The  spOradio ‘cases  are  sometimes  accompanied  by  small  outbreaks i  ^ ' 

The  infective  agent  of  psittacosis  \ia.3  described  to  the  1950s  by 
a  maaber  of  researchers  who  had  discovered  tiny  spherical  eienientary 
corpuscles  to  the  reticulo-endothelial  cells  Of  the  diseased  birds  ^ 
(levental,  19301  Idlie,  1930}  Bedsoh  and  Bland,  4932}  Bltod  and  Kenty, 
1935);  /y'y.:  V-  v-- ,  ,;j;  A-.L  r :  ■ 

'  Methods  Have  also  been  developed  for  cultivating  the  virus  to  ' 
chick  embryos  (Barnett  and  Houndtree,'  1935}  Lazarus  aiid'Meyer,  4959)  and  ' 
in  a  medium  ’  Oontaintog  SiirVivtog  tissue  by  the  CiSSnor  method  '  ' 

(YanamUra  and  Ifeyer*}"  1944  ■■  ::!  y;  ;  V.y  ,■:■■■; 

Developed  also  were  methods  of  a  laboratory  diagnosis  of  X: 
psittacosis  by  way  of  finding  the  virus  to  the'vSputum  (Rivers  and  Berry, 
1935)  and  blood  of  the  patients,  as  well  as  by'the  fixation  of  the  )  - 

oomplement  With  an  totracutaneous  test  (Barwell,' 4949|  Bedson,  etc;f  :.  *.'- 
1949}  L» Terskikh,  v1954')*  •  '  aA-f  A:  .  'A  f:  .  .  i 

Before  the  totroduction  of  antibiotics ,  the  mortality  rate  of  A 
psittacosis  Was  very  oonsiderable,!  reaching  2G^  and  even  3<^»  The  uSe  '  ' 
of  penicillin  has  reduced  the  mor'tality  rate  to  a  considerable  extent,  y 
This  disease  has  recently  been  euccesefUlly  treated  also  with  aureomycin, 
terramycin,  and  ohlorcanycetin.  The  effect  of  the  mentioned  antibiotics  ' 
on  psittacosis  is  still  unoleto,  but  their  effeotiveUess  probably 
depends  On  the  relation  of  the  effeotive/^agent  to  the  rickettsia  group 
to  the  loase  of  which  these  antibiotics  are  quite  effective, 

The  study  of  psittacosis  X  ornithosis)  in  the  BoViet  Union  has 
been  carried  out  since  1948  by  I,  I,  Terskikhi'  W,  B,  Brushlinskaya, 

S,  I,  Ratner,  S,  A,  Retoberg,  etc.  In  1931-1953  these  investigators 


obserred  a  large  group  of  ornithosis  patients  :(;55:  people)  .  among  the 
women  wrkers  of j  a  poultry  plaht  and  a  sovkozi  the  infection  was  traced 
to  diseased^ ducks  ^and:ohi<^ens.  '. -T  /r  -: 


.  Etiology,  ifhe  infective  agent  of  ^)Sittaoosis  is  a  filtrable 
virus,  Rickettsiaformis  psittacosis  (Zhdanov,  .1955)»  xepresent^g  ;l  n  ' 
comparatively  large  cobous-shaped  formations  (300*^450  which  turn 

piorple  acoording.  to  RoEmovskiy^Jiemsa,  red  according  to-Zdorovskiy  and 
Maohiavelli,  and  blue  according  to  Kastaneda*  In  the  smears  taken  of  the: 
lungs,  cerebral  membrane,  or  the' abdominal  cavity  exudate  of  experimentally 
infected  animals  appear  in  concentrations  from  1  to  7""10  arranged  . ,  .ij  - 
according  to  the  Stage  of  develo^nt  in;  the^  c^^  protoplasm  or  outside 
the  cells.  In  the  early  stages  ('24-44  hours)  the  virus  is  usually  Jfound;! 
outside  the  cells  in  the  form  of  large  (up  to  i  ^Z  )  oonpentrStions  '  *  -h. 
which  j  according  to  Romanovskiy-Gfiema,  turn  a  pale  violet  color.  ^ 

Entering  the  cells  ,  the  virus  is  surrounded  by  a  membrahcef  .multiplies  :  - 
within  it>  and  fxarms  a  colony  of  elementary  corpuscles  (Bedson  and  Bland, 
1932 ) .  The  formation  of  elementary  ,'corpusoles  is  the  las.t  phase  ..of 
the  psittacosis  virus  development;  the  entire  cycle  of  this  development  !;  j 
lasts  40-72  hours.  By  the  time  they  are  fonned,  the  host's  raff ected 
cell  dies  and  becomes  autolytio,  thereby  releasing  numerous  elementary  o., 
corpuscles  idiich  then  penetrate  new  cells  and  repeat  the  deyelopment 


cycle.,  •  ■  .  ;;  l  .;v'  .  r'..::-.;  . 

The  psittacosis  virus  can  pass  throu^  Berkfelt; filters, 
nviAtnhoyi-iyi  T... ,  l^,  and  In,  but  not  always  throu^  Ze its  filters. 

By  its  antigenic  structiire  the  virus  is  close  to  the  infective  ; 
agent  of  an  inguinal  lympho-granulomatos  is  ( Rioke  ttt  iaf  ormis  lantpho-  j  o  ; 
granuXomatis ) ,  producing  a.:  cross  reaction  of  complement  fixation  with  it 
but  differing  from  it  only  in  oases  qf  neutralization  and  cross  resistan#?. 

The  infective  agent  is  well  cultivated  on  developing  chicken 
embryos  by  infecting  their  chore 0— allantoic  membrane  shd  yolk  sac,  as 
well  as  in  media  with  surviving  tissues  or  in  tissue  cultures; 

,  The  virus  is  relatively  heat-resistant  and  it  can;  also  resist  v 
disinfectant  solutions.  At  a  60°  C  temperature  the  viral  Suspension  : 
becomes '.completely  inactive  .in  10  minutes,  c  A  0.1^  solution  of  formalin 
and  0.5?^  solution  of  phenol  can  produce  a  destructive  effect  within 
24-36‘hours,  and  a  2?J  solution  of  chloramine  and  potassium  manganate 
1 :500  within  72  hotirs.  .Mention  Should  be  made  of  the  lack  of  the  virus* 
resistance  to  glycerin^  \hioh  is  the  reason  wly  the  latter  is  never 
used  for  preserving  any  material  containing  the  vifus  (V.  M.  ZhdanoV,  ' '  • 

When  frozen,  the  virus  can  remain  effective  Up  to  2  years,  and  at 
a  temperature  of  4°  C  the  concentrated  suspensions  rretain  their -infective 
characteristics  for  10-20  days.  ^  .u 

When  lyophil-dried  and  kept  under  'low :  temperature ,  the  virus 
remains  in  Sn  active  state  for  several  months. -i.:  .  :  ,  .  :  ,  ^ 
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Vftiite  mice  are  the  most  sensitive  Mnong  the  laboratory  animals  to 
experimental  infection,  and  they  are  therefore  used  for  isolating  the 
virus.  Introduced  intranasally,  into  the  abdominal  cavity,  or  the 
cerebrum,  the  virus  produces  a  disease  fatal  to  the  mice. 

In  the  case  of  intraperitoneal  infection  the  mice  becomb  ill  a 
week  after  the  infecticai.  The  fur  of  the  infected  animals  becomes 
matted,  the  eyes  are  closed,  and  the  body  ilstended.  The  mice  ustial^ 
die  1  to  3  days  later.  An  autopsy  shows  that  the  intestines  are  trans¬ 
parent  and  stretched;  the  liver  and  spleen  are  enlarged  and  covered 
with  a  white  coating.  A  large  quantity  of  elementary  virus  corpuscles 
is  found  in  the  coating  and  the  cloudy  exudate  of .  the  abdominal  cavity, 
as  well  as  in  the  smears  of  the  spleen  and  cerebrum,  when  colored 
according  to  ^omanovskiy-Giema  and  I'iorbzov. 

•  The  washed-out  elemental^  corpuscles  can  be  revealed  throu^  an 
agglutination  reaction  with  immune  sera  ( I.  I,  Terskikh).  ^e  intro¬ 
duction  of  "Virus  into  the  serum  produces  ence]^aiitis  in  the  test 
animals  J  specif ic  pneumonia  is -developed  by  intranasal  infection, 

Guinea  pigs  and  rabbits  are  considerably  less  sensitive  to  the 
psittacosis  virus,  :  , 

Monkeys  Infected  intratraoheally  and  intranasally  develop 
jaaeumonia  similar  to  the  pneumonia  in  man*  ^ 

*  Epidamiology.  The  birds  are  the  source  of  the  viorus  and  psittacos  is 
is  fairly  widespread  among  them.  Of  much  importance  in  epidemiolo^  are 
the  virus-cajrrying  birds  in  which  the  disease  is  not  in  any  ws^  manifested 
clinically.  ■ 

It  was  originally  believed  that  the  source  of  psittacosis  resided 
only  in  parrots  (ruffle-feathered,  long-tailed,  and  ordinary)  which  axe 
found  in  the  Australian  forests  and  Central  and  South  American  jungles. 
Delivered  to  the  stores  for  sale,  these  parrots  would  infect  ovaries, 
bullfinches,  pigeons,  and  other  birds  with  psittacosis  and  could  also 
transmit  the  infection  to  man. 

It  was  later  established  that  spontaneous  psittacosis  was  wide¬ 
spread  among  no  less  than  50  different  types  of  wild  and  domestic  fowl. 

It  was  discovered  particularly  in  pigeons,  petrels,  fulmars,  pheasants, 
as  Well  as  chickens,  ducks,  turkeys,  and  other  birds  which  could  them¬ 
selves  infect  other  birds  and  people. 

Enzootic  psittacosis  is  freqtiently  found  in  poultry  yards 
(Meyer,  1948)* 

The  course  of  the  disease  in  birds  is  not  typical  enough  for  a 
diagnosis  during  their  lifetime.  The  psittacosis  symptoms  in  parrots  are 
refusal  of  food,  loss  of  weight,  diarrhea,  mucous  secretion  from  the 
nose,  and  ruffled  feathers*  Symptoms  of  pneumonia  have  never  been 
observed  in  such  cases.  Parrots,  particularly  adult. ones,  can  survive 
a  li^t  infection  without  even  manifesting  any  definite  symptoms  of  the 
disease,  -'.  "^-  ' 


'  in  autopsy  usua^ 

spleen  ^S/to  ba  eJlLged.  The -liver  teJces  on  an  ochre-yellow  , 
ftoioT  wiijli  v6  llow^giray  iiocxotio  fo6i»  ^  .  /» 

The  nsittacdsis  virus  is'  seoieted  fnom  the  organism  of  the 
diseasef SSLr  with  thsir  'sxcremeht,  saliva,  and  nasal  mucus. 

■  inie  maior  fnlet-iopenihg  for  the  infection  is  the  resp^atory_ 
trdct.  ^^e  tiansmission  of 

a  bird  to  a  man  occurs  primarily  during  the  o^alation 

by  the  exci^ments  of  infected  animals.  Infection  also  occi^s  d^mg  the 
Contact  between  healthy  and  diseased  or 'dead  birds  or  ;  ; 

contact  with  the  infected  feathers,  -excretions^,^  ^ 

diseased^b^ds^  laboratory  infections  of  man  point  to  the  exceptional 
contagiousness  of  bird  psittacosis,  moh  calls  for  unusual  care  ^  ^ 

handling  infected  or  Suspected  materials,  ' 

Conviheirig  information  is  now  available  on  the  possibility  of  , 

transmitting  the  infection  from  a  ^  sick  pe  rson  to  a  healthy  one 
(Luazaga,  ^erbakh,  19455  Et(p,  Beck,  Pearson,  19^  Trouting  and  Olson,  , 

The  transmission  of  psittacosis  from  one  person  to  another  is 
possible  through  contact  with  the  infected  person  during  the  fever 
phase  of  the  disease,  especially  whSn  it  is  accompanied  by  pqughing.  Tlit. 
virus  secreted  during  the  patient's  oou^i”g  ^^n  produce  .^ecvion .  _ 
primarily  through  the  medim  of  air  drops  and  air  dust* 

^tients  having  fever  is  contagious  and  can 

it  should  be  emphasized  that  psittaoosis  in  people  is  consideiabij, 
less  contagious  than  in  birds  ^d-  iS  seldom  transmitted  from  one  perspn . , 

to  another  (even  in  caring  for’  patients).  '  ^ 

1  hviber  of  outbreaks  affecting  considerable  numbers  of  people  a. 
described  in  published  materials.  Thus  in  1892-1893.  more  th^  5^  ' 

of  the  disease  connected  with  rabbits  many  of  which  had  at  the  time  been 
brought  in  from  SoUth  America  were 

disease  were  fatal.  ’A  large  outbreak  occurred  in  Berlin  898-1899 
during  the  bird  exhibition  (Shubladze'  and  Gaidamovitoh,  1954)  • 

Cases  of  the  psittacosis  disease  of  humans  axe  observable  every¬ 
where  (Meyer  and  Eddy,  1951*  Bepin  and  Lanter,  1951)-  They  occur^  ^as  n 

^5”  SWe  contact  Wth  birds.  Thta  dicasa 

be  called  an  occupational  disease  5  it  affects  mostly  workers  of  poult^- 
dressing  plants,  .^poUltiy  farms,  j^et  shops,  zoological  gardens,  :eto|  the 
disease  also  occurs  in  families  viiioh  keep  birds,  particular^  parrots 

or  occurred  in  winter. 

That  was  probably  due  to  the  lengthy  Contact  between  the  people  and  the  . 
infected  domestic  poultry  inside  buildings.  -  The  outbreak  of  psittacosis 
on  the  Faroe  Islands,  as  well  as  the  diseases  occuring  mong  the  pigeon,:, 
fanciers,  point  to  the  summer  and  early  spring  as  the  likely  seasons  for 
such  outbreaks.  The  data  now  available  indicate  that  psittacosis  occ\irs 
throughout  the  entire  year  (Meyer,  1942)* 
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Psittacosis  usually  affects  people  of  middle  and  advanced  age. 
Children  are  also  subject  to  the  disease,  but  in  their  case  the  clinical 
picture  is  somewhat  blurred. 

There  are  no  cases  of  viruses  being  carried  for  a  long  time  by 
people  who  had  gone  throu^  a  . clinically  prominent  fonn  of  psittacosis} 
no  cases  have  been  noted  of  virus  carriers  infecting  those  around  them. 

Pathological  anatomy.  Investigations  of  the  pathological 
anatomj’-  invariably  reveal  inflammatory  changes  in  the  lungs;  :The  gray, 
gray-red,  and  violet  inflammation  carriers  are  indurated,  forming  a 
prominent  dividing  line  between  the  normal  tissue  of  the  Ivaig.  Fresh 
'fibrin  and  (petekhia)  deposits  are  frequently  seen  on  the  pleura.  The: 
tracheal  and  bronchial :  Ipmens  are  usually  free- and  their  mucosa  is 
unchanged.  Inflammatory  changes  and  suppurative  exudation  appear  in 
the  bronchi  when  psittacosis  is  aggravated  by  a  second  bacterial 
infection.  ’ 

!  •  A  microscopic  investigation  reveals  a  considerable  quantity  of 
fibrin,  lymphocytes,  microphages,  and  desquamated  alviolar  epitheliol 
cells  in  the  alvioles.  A  relatively  insignificant  quantity  of  r 

neutrophiles  provides  the  characteristic  features  for  psittacosis 
pneumonia.  'if 

The  liver  is  moderately  enlarged;  and  full-blooded,-  Focal- 
necroses  axe  found  in  the  parenchyma  and  specific  elementary  corpuscles 
in  the  Kupfer  cells,  ‘  • 

The  spleen  is  usually  enlarged,  the  number  of  folicles  in  it  is 
small  and  the  sinuses  are  filled  with  phagocytic  cells, 

:  There  is  a  turbid  swelling  in  the  heart  and  a  varying  degree  of 
parenchyma  degeneration  in  the  kidneys.  Hemorrhages  and  capillary 
thrombi  have  been  observed  in  adrenal  patients  infected  with  a 
highly  pathogenic  (Louisian)  virus  strain.  Hpereinia  and  cerebral  and 
spinal  edema  are  noted  in  many  cases,  as  well  as  degenerative  and 
proliferating  changes  in  the  endothelial  vessels  of  the  brain  (Meyer, 
1952).  ■  ;  -  -  --  -v. 

The  clinical  picture*  The  incubation  period  of  psittacosis 
lasts  from  7  to  14  days,  averaging  10  days;  its  duration  sometimes 
extends  rbo  25  days*  '/r/  -  i  :  ^  .  > 

The  onset  of  the  disease  is  acute  and  sudden,  'but  a  more  gradual 
development  of  the  process  is  noted  in  some  cases. 

In  the  ve3:y  first  days  of  the  disease  the  temperature  rises  to 
a  subfebrile  level,  and  later  even  higher  (39-40^)  and  is  accompanied 
by  chills.  In  severe  cases  the  fever  remains  at  a  high  level  through  i 
the  second,  and  sometimes  third,  week  of  the  disease  with  only  slight 
morning  remissions.  The  teniperature  usually  drops  gradi:ially  during  the 
third  week  of  the  disease.  In  light  cases  the  teniperature  returns  to 
normal  on  the  7th  or  8th  day  of  the  disease,^ 
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Resembling  those  of  the  grippe,  the  initial  clinical  symptoms  of 
psittacosis  are  usually  not  sharply  defined,  The  patient  suffers  from 
general  exhaustion,  increasingly  severe  headacdies,  a  dry  and  irritating 
cou^,  and  slight  chills.  He  developes  jdiotophobia  and  moderate 
conjunctivitis;  swallowing  becomes  painful;  there  is  occasional 
vomiting.  Increasing  weakness  and  general  indisposition  compel  the 
patient  to  remain  in  bed. 

By  the  end  of  the  first  week  the  patient’s  condition  becomes 
still  fvirther  aggravated  and  the  disease  enters  the  critical  stage, 
which  usually  lasts  throu^  the  second  week.  By  this  time  a  typhoid 
condition  develops,  the  patient  becomes  restless,  his  sleep  is 
disturbed,  and  he  is  frequently  delirious.  About  one  fourth  of  the 
patients  sure  affected  by  nosebleeds. 

The  pulse,  as  a  rule,  reveals  a  relative  brsidycardia.  In 
severe  cases  the  pulse  beat  becomes  more  rapid  and  weak.  The  arterial 
pressure  is  reduced  and  cyanosis  developes.  The  critical  state 
frequently  produces  a  collapse. 

The  disease  is  sometimes  accompanied  by  a  normal  or  even 
increased  arterial  pressure  (l.  I.  Terskikh). 

Of  much  interest  are  the  changes  occurring  in  the  lungs  and 
manifesting  themselves  in  the  developnent  of  specific  psittacosis 
pneumonia.  The  symptoms  indicating  the  involvement  of  the  l\ings  in 
the  disease  process  can  be  observed  in  the  very  first  days  of  the 
disease  by  the  dry  and  gradual  intensity  of  the  patient's  cough.  But 
the  coughing  may  be  insignificant  or  lacking  altogether  even  when  the 
lungs  are  seriously  affected.  The  usually  meager  sputum  is  at  first 
mucus  and  later  becomes  mucus-suppurative.  In  rare  oases  it  becomes 
bloody  or  rusty.  To  get  some  mucus  for  investigative  purposes, 
expectorating  devices  or  tampons  have  to  be  used.  In  the  case  of  a 
secondary  infection,  however,  the  mucus' becomes  suppurative  and  is 
secreted  in  abundant  quantities . 

The  frequency  and  depth  of  the  respiration  are  not  changed,  but 
a  shortness  of  breath  (up  to  60  respirations  per  minute)  develops  in 
fatal  cases. 

The  physical  changes  of  the  lungs  are  insignificant,  develop 
slowly,  and  are  inconstant.  One  of  the  first  pathological  symptoms 
may  be  an  obtusion  in  the  lower  sections  of  the  lungs  manifested  under 
percussion. 

Crepitation  is  revealed  by  the  end  of  the  first  week  of  the 
disease,  and  later  sonorous  microvesicular  rale. 

The  clinical  discernment  of  psittacosis  lung  pneumonia  is  quite 
complicated  and  a  systematic  X-ray  investigation  of  the  lungs  is 
therefore  necessary.  An  X-ray  picture  taken  at  the  end  of  the  first 
week  of  the  disease  reveals  the  pneumonic  foci  which  are  most  frequently 
discernible  in  the  lower  sections  of  the  lungs. 

The  clinical  symptoms  of  pneumonia  begin  to  disappear  in  the 
third  week  of  the  disease,  but  the  changes  in  the  lungs  as  revealed  by 
an  X-ray  last  a  longer  period. 
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Forty-nine  of  the  55  ornithosis  patients  investigated  by  C,  A. 
Reinberg,  T.  V,  Rosenthal,  and  D.  E.  Kaplinova-Sergeyeva  (1955)  Were 
found  to  have  had  pneumonia;  in  the  case  of  42  of  these  patients  the 
diagnosis  was  confirmed  by  X-ray.,  The  X-rays  taken  between  the  ^th 
and  8th  day  after  the  outbreak  of  the  disease  revealed  focal- 
infiltrative  changes  of  a  lobiaa,  se^ental,  or  lobar  type  mostly  of 
a  prominent  interstitial  nature.  The  pleura  was  seldom  involved  in 
the  pathological  process.1  , 

The  following  gastrointestinal  changes  are  observable  in  the 
patients  during  the  climactic  part  of  the  diseases  constipation, 
sometimes  diarrhea,  a  thickened  tongue  covered. with  a  gray-white 
coating  with  the  imprints  of  the  teeth  along  the  edges.  A  developing 
meteorism  results  in  the  distentiori  of  the  stomach  whose  palpation 
becomes  morbid.  Nausea  and  vomiting  are  fairly  fi:e4uent.  In  most  of 
the  patients  the  liver  and  spleen  become  enlarged  during  the  first 
days  of  the  disease. 

Various  degrees  of  albuminuria,  as  well  as  transitory 
glycosuria,  are  frequently  discerned. 

The  patients  suffer  from  insomnia,  apathy,  depression,  and 
sometimes  deliriviml  Meningoencephalitis  syndromes  may  develop  in  the 
second  week  of  the  disease. 

The  peripheral  blood  picture  is  characterized  by  a  normal  or  ’ 
somewhat  reduced  number  of  leucocytes,  aneozinophilia,  and  a  higher 
erythrocyte  sedimentation  reaction.  A  pronounced  leucopenia  occurs 
only  in  2^'fa  of  the  patients.  Leucocytosis  occurs  only  at  the  end  of 
the  disease  in  the  beginning  of  the  convalescence V 

A  frequent  complication  of  psittacosis  is  thfomhophlebitis, 
which  is  tte  cause  of  pulmonary  embolism. 

Recuperation  is  slow  and  frequently  interrupted  by  relapses. 

Observable  in  addition  to  clinicaliy  prpnormced  forms  of  the  ’ 
disease  aire  also  ambulent  forms  lasting  from  dnS  day  to  a  week.  The  ' 
diagnosis  in  such  cases  is  based  only  on  the  epidemiological  data  and 
the  results  of  laboratory  inyestigatibni'. 

Children  are  usually ‘affected  by  mild  forms  of  psittacosis. 
They  complain  Of  fatigue  and  a  less  of  appetite,  and  run  a  high 
temperature  for  a  few  days.  ’  ' 

S,  I.  Ratner,  N.  B,  Brushlinskaya,  D.  B.  Mayorchuk,  ^d 
R.  P.  Komolova  ( 1955) >  who  have  studied  the  incidence  of  ornithosis 
in  the  USSR,  divide  the  disease  into  three  clinical  forms* 

1)  the  pneumonic  form,  manifested  as  an' atypical  pneumonia 
with  comparatively  weakly  pronounced  generalized  toxic  symptoms ; 

,2)  the  typhus -life  form,  characterized  by  very  priminent  . 
general  toxic  symptoms  and  comparatively  rare  and  less  prominent 
lung  affections; 

3)  the  grippe-like  form.  .  ^  ■ 
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These  same  authors  describe  two. oa^es  of  the  meningeal  form  of 
the  disease.  '  .-.v.: 

Progjiosis.  Before  antiTbiptics  came  into  use,  the  psittacosis- 
connected  mortality  had  fluctuated  froin  11  to  20^,  sometimes  going  up 
to  3(^.  Mostly  affected  were  people  'between  the  ages  of  40  60. 

(The  figures  cited  in  this  section  characterize  the. mortality.^ 
rate  during  the  epidemics  of  the  severe  foims  of  psittacosis). 

After  the  introduction  of  penicillin  into  the  medical  practice, , 
the  prognosis  became  more  favorable.  Thus  only.  21  deaths  were  registered 
among  the  228  cases  investigated  'between  1940  and  1946.  Of  the  92 
psittacosis  patients  treated  .with 'aureoinycin  and  terramycin,  two  died. 

According  to  I..I»  Tefskikh  ( 1955) >  the  treatment  of  psittacosis  . 
with  antibiotics,  begun  At  the  proper  time  and  properly  carried  out, 
reduced  the  mortality  rate  to  ■ 

The  convalescence  following  psittacosis  is  quite  lengthy  and 
the  patients  are  incapable  of  work  foi*  a  long  time  (several  weeks). 

Diajmosis.  A  diagnosis  of.  psittacosis,  particularly  in  the 
first  days  of  the  disease,  is  very  complicated.  .Many  cases  of  , 

psittacosis  apparently  remain  undia^osed. 

Anamnetic  indications  of  contact,  with 'birds,  particularly  of 
the  parrot  family,  is  of  essential  importance  for  disposing 
psittacosis.  . 

Croupous  pneumonia,  influenzal  pneumonia  and  grippe,  typhus 
abdominalis  and  exanthematous  fever,  as  well  as,  Q  fever,  must  first 
be  ruled  out  before  a  differential  diag*ios  is  ...can  be  made. 

Croupous  pneumonia  differs  fpop  psittacosis  by  a  more  violent 
and  rapid  development  Of  the  disease whereby  the  inflammation  process 
in  the  lungs  becomes  clearly  manifested. in  the  very  first  days  of  the  • 
disease.  The  objective,  particularly  ausoultative,  data  on  the  lungs 
under  conditions  of  croupous  pneumonia  are  considerably  more  definitive,  ; 
and  undergo  consistent  change.  ; Characteristic  pf  paevimonia  also  are 
pains  in  the  side  during  'breathing,  cou^ing  accompanied  by  a  rusty, 
sputum,  unilateral  cheek-hyperemia,  herpes  and  neutrophilic  leucdcytosis 
in  the  pheripheral  blood;  finally,  courpous  pnemonia  can  be  treated 
with  sulfa  drugs.  As  a  rule, “the  d-isease  is  caused  by  a  super-cboled 
organism.  •..  , 

Influenzal  pneumonia  may  coincide 'vith  the  onset  and  development 
of  psitibacosal  tuberculosis.  Influenzal  pneumonia,  however,  is 
characterized  by  a  more  violet  development  witli  an  expressive  intoxication 
and  more  distinct  percutaneous  and  kuScultatiye  data  on  the  part' of  t)ie 
lungs.  In  influenzal  pneumonia  the  cou^  is  accompanied  by  an  abimdaht 
secretion  of  "mixed"  sputum  including  mucus -suppurative,  fibrinous,  And 
sanguinolent  components;  finally,  a  more  or  less  pronounced  catarrh, of. 
of  the  upper  respiratory  tract  is  observable  in  influenzal  pneumonia. 
Besides,  the  onset  of  the  disease  in  a  nvimber  of  cases  has  corresponding 
epidemiological  elements  in  it  (grippe  epidemic). 


Uncomplicated  grippe  resembles  psittacosis  in  its  initial  period, 
before  the  development  of  specific  pneumonia.  The  onset  of  the  grippe 
in  acute  form,  sometimes  accompanied  by  a  catarrh  of  the  upper 
respiratory  tract,  serves  as  a  major  premise  for  a  differential 
diagnosis,  in  addition  to  the  epidemiological  premises . 

A  differential  diagnosis  of  psittacosis  with  uncomplicated 
typhus-abdomalus  and  exanthematous  typhus  is  more  simple* 

Spotted  and  enteric  fever  differs  from  psittacosis  by  the  lack 
of  specific  changes  in  the  lungs,  which  are  characWristic  of 
psittacosis,  as  well  as  by  the  presence  of  a  typical  rash.  Spotted 
fever  is  also  freq,uently  accompanied  by  manifestations  of  meningo- 
encejiialitis,  a  definite  disturbance  of  the  cardiovascular  functions 
and  a  moderate  leucocytosis.  Enteric  fever  is  characterized  by  a 
slower  process  and  longer  duration  of  the  disease,  as  well  as  by 
pronounced  changes  in  the  small  intestines. 

A  differential  diagnosis  of  psittacosis  and  Q  fever  involves 
a  number  of  difficulties.  Both  diseases  are  characterized  by  an 
acute  development,  high  temperature,  pronounced  intoxication,  severe 
headaches,  and  muscular  and  joint  pains.  Characteristic  of  both 
diseases  is  a  relative  bradycardia,  and,  what  is  particularly  important, 
a  specific  affection  of  the  lungs  in  the  form  of  pneumonia  develops  in 
both  cases}  finally,  both  diseases  can  be  successfully  treated  with 
biomycine.  The  peripheral  blood  pictxire  also  fails  to  provide  any 
premises  for  a  differential  dia^osis. 

In  diagnosing  these  diseases  account  should  be  taken  of  the 
serious  prognosis  and  hi^  mortality  rate  of  psittacosis,  as  well  as 
of  its  satisfactory  treatment  with  penicillin}  Q  fever  cannot  be 
treated  with  penicillin.  The  epidemiological  elements  of  these 
diseases  are  also  different:  psittacosis  infection  is,  as  a  rule, 
caused  by  contact  with  diseased  birds}  in  the  case  of  Q  fever  it  is 
iisually  that  contact  has  been  made  with  cattle  and  infected  dairy 
products  used  in  food. 

The  final  comfirmation  of  a  clinical  diagnosis  is  made  by  way 
of  a  laboratory  diagnosis. 

Laboratory  diagnosis.  In  view  of  the  fact  that  the  clinical 
diagnosis  of  psittacosis  in  man  involves  great  difficulties  and  is 
practically  impossible  in  birds,  a  laboratory  diagnosis  of  the  disease 
plays  a  decisive  part.  The  latter  consists  in  isolating  the  elementary 
corpuscles  of  the  causative  virus  through  smears  taken  from  the 
diseased  animals,  isolating  and  identifying  the  infective  agent  of  the 
disease  and  the  complement-fixation  reaction  to  the  blood  serum  of 
the  diseased,  as  well  as  intradermal  tests. 

The  isolation  of  the  virus  is  the  principal  method  of  a 
laboratory  diagnosis  and  is  carried  but  by  way  of  an  intraperitbneal 
or  intracerebral  infection  of  white  mice.  The  blood  of  a  diseased 
animal  taken  during  the  first  7-8  days  of  the  disease  is  used  as  an 
infective  material:  also  the  sputum,  pleural  fluid,  and  nasopharangeal 
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drainage  in  which  the  virus  may  he  found  from  the  first  to  the  last  day 
of  the  disease.  During  an  autopsy  following  a  psittacosis-induced 
death,  septically  removed  pieces  of  the  lungs,  spleen  are 

\ised  as  an  infective  material  in  the  form  of  a  105&  emulsion. 

In  the  case  of  birds,  small  pieces  of  the  liver,  spleen,  or 
exudates  from  the  abdominal  or  heart  cavity  are  used  as  an  infective 
agent.  Before  the  infection,  the  sputum  is  homogenized  in  a  bottle  of 
smalls,  put  through  a  centrifu^l  process  ( 5,000  rpm)  to  remove  the 
noxious  flora,  and  the  strained  fluid  is  introduced  into  the  animals. 
Certain  researchers  recommend  adding  a  little  penicillin  to  neutralize 

the  noxious  flora.  ,  ^ 

Chicken  embryos  (infected  yolks)  are  also  used  for  the  purpose  of 
isolating  the  causative  a^ent,  in  addition  to  infecting  mice. 

The  microscopic  investigation  of  the  sputum  is  of  a  definite 
value  for  diagnosing  purposes.  Elementary  virus  corpixscles  can  be 
found  in  smears  colored  according  to  Romanovskiy-Giemsa. 

A  complement  fixation  reaction  with  the  patient's  serum  and  an 
antigen  prepared  from  a  virus  cultivated  on  a  chorioallantoic  membrane 
of  a  chicken  embryo  are  used  for  a  serological  diagnosis.  Complement 
binding  antibodies  appear  between  the  4th  and  8th  day  of  the  disease. 

The  accumulation  of  antibodies  during  the  convalescent  period 
is  particularly  intensive.  The  antibodies  also  remain  for  a  long  time 
after  recuperation. 

When  antibiotic  therapy  is  energetically  pursued,  the  emergence 
of  antibodies  is  held  back  20  to  40  days.  The  presence  of  complement¬ 
fixing  antibodies  determined  by  Is  16  titration  in  a  patient  with 
clinical  symptoms  of  psittacosis  confirms  the, correctness  of  the 
clinical  diagnosis.  The  reaction  dynamics  is  particularly  Important s 
any  increase  in  the  titer  in  the  course  of  4-5  days  should  be 
considered  as  a  positive  result. 

In  evaluating  the  complement -finding  reaction  results,  it 
should  be  remembered  that  the  serum  of  the  patients  suffering  from 
inguinal  lymphogranulomatosis  produces  a  positive  reaction  to  the 
psittacosal  antibody.  But  unlike  psittacosis,  the  antibody  titer  in 
this  disease  reaches  its  peak  in  the  critical  period  and  goes  down  in 
proportion  to  the  recuperation.  The  blood  serum  of  persons  doming 
in  frequent  contact  with  a  source  of  infection  (bird  owners,  workers 
in  pet  shops  and  on  poultry  farms,  etc.)  also  produces  a  positive  ^ 
reaction  to  complement-binding  of  1*8  -  102  titration  (Meyer,  1942). 
The  complement-fixation  reaction  is  used  also  for  investigating  birds 
suspected  of  psittacosis, , 

Virus-neutralizing  antibodies  accumulate  in  very  low  titers 
and  have  no  diagnostic  significance. 

Suggested  for  the  purpose  of  diagnostics  is  a  skin  test 
carried  out  with  the  aid  of  antibodies  prepared  from  a  virus  culture 
on  chicken  embryos  (extracted  by  hydrochloric  acid,  Bantfell,  19495 
Bedson,  1949)* 
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When  the  reaction  is  positive^  an  infiltrate  is  formed  at  the 
point  of  the  antigen  introduction  and  a  burning  or  itching  sensation 
develops.  The  reaction  results  are  evaluated  16,  24»  5^,  and  48  hours 
later  ( I.  Ik.  Terskikh) , 

A  skin  test  is  found  to  be  positive  after  the  third  of  fourth 
da;^  of  the  disease,  it  produces  the  most  accurate  results  at  the  end 
of  the  Second  week  of  the  disease,  and  remains  positive  in  Convalescing 
patients  for  2-3  and  sometimes  6  months  after  recuperation. 

Treatment.  Psittacosis  patients  shouid  be  completely  isolated 
during  their  fever  stage,  as  well  as  in  the  period  of  sputiam  secretion. 
The;?'  should  be  hospitalized.  .  ,  I  ■  . 

Specific  therapy.  According  to  American  investigators,  0. 5 
grams  of  aureomycin  talcen  evefy'6  hours  (2. grams  a  day)  produces  good 
results.  To  avoid  possible  relapses,  the  treatment  is  continued  for 
10  days,  A  dose  of  0,5  grams  of  aureomycin  should  be  injected  intra¬ 
muscularly  every  12  hours  in  patients  incapable  of  talcing  it  orally, 

Chloromycetin  (synthomycin)  and  terramycin,  in  the  same  dosage 
as  aufeomycini  are  also  quite  effective. 

Administered  in  sufficiehtly  large  doses,  peniciliiri  produces 
satisfactory  resxalts  in  the  treatment  of  psittacosis.  A  hundred 
thousand  units  of  penicillin  should  be  injected  intramuscularly  every 
3  hoTors  for  at  least  10  days  (Briherd,  1954) » 

Regimen,  diet,  and  symptomatic  the3?apv.  The  patient  must  be 
confined  to  bed  until  the  fever  is  over.  The  diet  depends  on  the 
patient's  general  condition.  He  Shduid  drink  2-3  liters  of  liquid  a 
day.  Codeine  and  expectorants  Should  be  prescribed  for  a  dry  and 
severe  cou^.  In  case  the  cardiovascular  functions  are  disrupted, 
camphor,  caffeine,  diuretin,  ephedfine,'6r  strychnine  should  be  used. 
Luminal,  sodiiam  amytal  (Brinerd,  1954)  >  A®  well  as  pantopon  and 

chloral  hydrate,  are  recommended  for  insomnia  and  delirium' furibundum. 

Rrophvlajcis .  The  prophylactic  measures  taken  against 
psittacosis  should  provide  for  the  following! 

1)  strict  control  over  the  import  and  shipnents  of  birds  of 
the  parrot  family  through  a  system  of  quarantines  and  laboratory 
investigations ; 

2)  veterinary  supervision  at  poultry  farms,  poultry  plants, 
and  pet  shops; 

3)  the  establishment  of  a  quarantine  wherever  diseased  birds 
are  found.  The  places  where  the  diseased  birds  were  kept  sould  not 
be  entered  until  they  have  been  thorou^ly  disinfected  with  a  0.55^ 
solution  of  bleaching  powder,  0.5^  solution  of  chloramine,  or  phenol 
solution.  The  diseased  birds  should  be  killed  and  their  carcasses 
placed  in  a  20^  cresol  and  burned  as  soon  as  possible  (before  their 
plumage  dries); 
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4)  S’  detedled  epidemip logical  and  epizootological  investigation 
of  each  disease  for  the  purpose  of  establishing  and  eliminating  the 
source  of  infection  (the  spleen  of  the  diseased  and  suspected  birds 
should  be  aseptically  removed  and  sent  to  the  laboratory  for  analysis); 

;  5)  . the  people  infected  xri.th  psittacosis  should  be  isolated.  The 
medical  personnel  caring  for  the  patients  should  wear  gauze  masks,  tbe 
latter  to  consist  of  several  layers  of  gauze.  All  the  patients' 
secretion,  particularly  the  sputum,  should  be  disinfected,  and  spittoons 
and  similar  containers  should  be  filled  with  a  10-20?^  solution  of 
bleaching  powder  for  that  purpose.  ■ 

The  material  containing  psittacosis  virus  should  be  handled  and 
isolated  in  specially  equipped  laboratories  and  special  precautionary 
measures  observed. 

The  nasal  mucus  secretion  of  ^seased  birds,  as  well  as  dry 
excrements,  are  particularly  dangerous.  Care  should  be  taken  to  see 
that  the  infective  material  does  not  get  into  the  air.  All  the 
infective  material  should  be  handled  in  a  box  placed  on  a  table  and 
connected  to  an  exhaust  fan.  .  .  ..  ; , 

Rubber  gloves,  masks,  and  ke:rchiefs  should  be  used  in  handling 
infectious  materials  and  disinfected  after  the  work.  The  room  housing 
the  diseased  birds  should  be  made  inaccessible  for  insects  and  rodents 
and  should  be  cleaned  only  by  the  spraying  method.  The  floor  of  the  • 
room  should  be  treated  with  a  >reak  disinfecting  solution  to  keep  the 
dust  down.  The  birds  should  be  kept  in  glass  jars  or  cages  under 
exhaust  hoods. ; 

S-pecific  urouhvlaxis .  The  methods  of  vaccination  against  - 

psittacosis  have  not  yet  been  completely  developed.  Some  American 
researchers  are  in  favor  of  the  aptive  immurfiBation  of  the  personnel  .. 
working  with  psittacosis  infective  agents.  Efforts  to  develop  a  dea.d 
psittacosis  vaccine  are  now  in  progress  in  the  TJ.S,  Information  on  -i  - 
the  degree  of  affectiveness  of  that  vaccine  is  not  available. 


mLOW  FEVER 

Definition,  Yellow  fever  is  an  acute  endemic  infectious  disease 
of  viral  etiology  usually  odourring  in  the  tropics  and  transmissible  by 
aedes  mosq,uitoes  and  characterized  by  a  hi^  mortality  rate,' 

1  History*  ‘  Yellow  fever  has  been  known  since  the  middle  of  the  17th 
century,  but  it  has  not  yet  been  established  whether  its  endemic  source 
was  in  Africa  or  America.  ,  -  I  -  :  ,  • 

The  first  yellow-fever  epidemic  was  first  reliably  recorded  in 
1648  in  Mexico  (Yucatan  PeniHShia)  , 

Between  the  17th  and  195h  centuries  that  disease  spread  to  the 
islands  of  the  Gulf  of  Mexico  and  the  Caribbean.  It  was  observed  every 
year  in  Cuba,  for  example,  from  I649  to  19OO}  over  100,000  people  ; 
(including  55 » 900  in  Havana)  died  there  of  yellow  fever  from  1853  to 
1898  alone*  v  ^  ,■ 

Prom  there  the  disease  was  frequently  carried  to  the  cities  of 
North  and  South  America  along /the  Atlantic  seaboard.  YelloTif  fever 
spread  also  th  the  central  areas ;  of  America  with  the  development  of 
navigation  on  the  Mississippi  and  Amazon  rivers,  r 

,It  is  pointed  out  (Reedj.191l)  that  about  500,000  cases  of  - 
yellow  fever  were  reigaistered  between  1795  and  1 900  in  the  H.S.  alone j  : 
in  the  cities  (Baltimore,  Philadelphia,  and  New  York)  the  large-scale 
epidemics,  as  a  rule,  occurred  only  during  the  warm  season  of  the  year 
and  died  down  with  the  beginning  of  the  Cold  season,  n  ^ 

In  South  America  yellow  fever  spread  to  the  borders  of  Chile 
and  Argentina,  About  25»000  people  died  of  yellow  fever  in  Rio  de 
Janeiro  alone  between  I85I  and  1885* 

The  etiology  and  the  most  important  features  of  the  yellow 
fever  epidemiology  were  established  in  I90O  by  Reed,  who  headed  a 
commission  on  yellow  fever  created  in  connection  with  a  mass  outbreak 
of  the  disease  among  the  American.;troops  in  Cuba  during  the  Spanish- 
American  war,  r  The  conmission  proved  that  the  causative  agent  of 
yellow  fever  passes  throu^  the  bacterial  filter  and  is  fouiid  in  the 
patient’s  blood  during  the  first  days  of  the  disease.  Also  established 
was  the  role  of  the  Aedes  aegypti  mosquito  in  the  transmission  of  the 
disease  from  one  person  to  another,  ^ 

The  measiu-es  taken  against  the  cairrier  mosquitoes  in  the  first  ' 
quarter  of  the  20th  century  made  it  possible  to  eradicate  yellow  fever 
in  North  America,  on  the  Caribbean  Islands,  and  in  most  of  Central 
America  to  the,  north  of  the  Panama  Canal,  as  well  as  in  the  coastal  • 
areas  of  South  America,  The  last  large-scale  epidemic  on  the  coast 
tdok  place  in  Rio  de  Janeiro  in  1928,  But  sources  of  yellow  fever  still 
exist  in  the  central  areas  of  South  America. 

A  disease  quite  similar  to  yellow  fever  and  known  in  America 
has  been  recorded  in  Vfest  Africa  since  the  17th  century.  But  its 
etiology  remained  unknown.  According  to  some  opinion  expressed  in 


1919 »  the  agent  of  the  disease  was  the  Spirochaeta  icteroides 
discovered  by  Nogushi. 

The  next  stage  in  the  .study  of  yellow  fever  was  began  by  Merican.. 
scientists  under  the  supervision  of  Henry  in  West  Africa  (l925--t930).  ■ 
The  common  features  between  the  etiology  of  the  American  yellow  fever 
and  the  diseases  observed  in  Africa  were  first  established  and  it  was 
proved  that  the  yellow-fever  agent -belongs  to  the  group  of  filtrable' 
viruses  (Taylor,  Sellard,  1928;  Bauer  and  Mahaffy  1930)»  The 
epidemiology  of  that  disedse  was  also  finally  established.  It  was 
found  that  several  types  of  white  monkeys  inhabiting  the  jungles  of 
V/est  Africa  and  America  and  suffering  from  that  disease  were  the 
reservoir  of  the  yellow-fever  virus.  -It  was  also  ascertained  that  the  -- 
virus  is  circulated  by  the  bites  of  forest  mosquitoes  which  can  , 
attack  and  infect  the  people  ’inhabiting  the  jungles  (Bauer  and  .  ‘ 

Mahaffy,  1930).  The  spread  of  yellow  fever  among  people  beyond  the 
jungles  had  been  known  from  Heed's  works ^ -the  source  of  infection  is 
an  ill  person  and  the  caii-i'er  ■  ths  Aedes  aegypti  mosquito .  Further  '  - ■ 
studies  of  yellow  fever  were  directed  primarily  toWard  the  discovery 
of  methods  of  laboratory  diagnosis  and  means  of  specific  prophylaxis i 
A  neutral  reaction  was  developed  and  proVed  valuable  in  the  study  of 
the  epidemiology  and  the  Spread  of  that  disease.  -Developed,  also  were 
effective  live  vaccines  which  are'  uSSd  successfully  for  the 
ismnunizatidn  of  people  in  the  endemic  source  areas  (Taylor,  1930; 

Lloyd,  Mailer  and  Bitchier  1936;  Taylor  and  Smithy  1957)» 

Yellow  fever  has  never  been  observed  in  Asia,  Australia,  or 
East  Africa.  But  it  was  frequently -imported  to  the  southern  maritime 
areas  of  West  Europe  where  a  number  of: fairly  large  epidemics  broke 
out  in  the  past.' 

Cases  of  yellow  fever  have'^never  been  recorded  in  the  'DSSR. 

Etiology.:  The  yellow  fever  agent  ds  a  filtrable  virusj 
Viscerophilus  tropicus .  The  elementary  corpuscles  of  the  virus  are  > 
extremely  small,  ranging  in  size  from ’12-1 7  to  20-27j/i,>  ,  which  enables 
the  virus  to  easily  pass  through  the  Eeits,  Berkfelt  v  and  U,  and ' 
Chamberlin  L2  filters.  ■■-..v  /-rl  ■ -v-:- 

The  yellow  fever  virus  is  immunologically  different  from  ;6ther  '■ 
viruses;  it  is  vis cero tropic  and  neurdtrOpic,  Different  virus  strains 
may  also  have  widely  differing  properties.  The  strains  which  are  both” 
viscerotropic  and  neuratropic  are  called' pantropic.  When  introduced 
intracerebrally  into  mice,  the  pahtropic  virixs  loses  its  viscerotropiic 
properties  but  retains  and  strengthens  the  neuTotropic  ones.  Such  * 
strains  are  called  neurotroplc.  «  .  ” 

The  virus  can  be  well  cultivated  in' chicken  embryos  (by 
infecting  the  amniotic  cavity  or  the -Ghofioallantoic  membrane)  and  in 
tissue  culttires.  But  the  virus  strains  unadapted  to  chicken  embryos  are 
capable  of  causing  infection  only  when  introduced  in  large  doses.  At  ” 
the  same  time,  the  virus  may  partially  lose  its  virulence  and  pantropic 


qualifies  when  remaining  for  a  lengthy  time  in  chicken  embryos  or 
tissue  culture. 

The  yellow  fever  virus  is  qjiite  labile*  it  is  easily  inactivated 
by  a  high  temperature  and  ordinary  antiseptics.  When  heated  to  60°  C, 
liquid  .cultures  become  haxmless  in  10  minutes.  But  when  dried,  the 
virus  has  a  considerably  higher  resistance  to  heat.  , 

Disinfectant  solutions  rapidly  kill  the  virus. 

The  best  method  of  preseirving  the  agent  is  to  vacuum-dry  it  and 
keep  it  in  sealed  ampoules  in  a  refrigerator.  Another  convenient  method 
is  to  keep  the  frozen  material  on  dry  ice  (  the  ampoules  must  be  sealed, 
as  the  CO2  inactivates  the  virus) w  *  The  material  containing  the  virus 
retains  its  effectiveness  for  a  long  time  (up  to  100  days)  in  50^ 
glycerin  at  0°  temperatiire.  A  physiologic  solution  rapidly  inactivates 
the  yirxis  and  cannot  therefore  be  used  for  preparing  a  dilution.  The 
effect  of  sodium  chloride  can  be  eliminated  by  adding  a 
5-IO9&  solution  of  normal  serum  to  the  physiologic  solution  (Olitskiy  and 
Casals,  1952).  :  / 

Of  the  experimental  animals,  many  types  of  monkeys,  as  well -as 
white  mice,  are  found  to  be  Susceptible  to  the  yellow  fever  virus  t 
(intracerebral  infection).  After  the  incubation  period,  which  may  vary 
considerably  (depending  on  the  virulence  of  the  strain  and  the  infection 
dose},  the  mice  reveal  symptoms  of  encephalitis  and  paralysis  of-  the 
front  and  hind  extremities.  The  monkeys  infected  with  the  pantropio 
strain  develop  typical  yellow  fever  similar  . to  the  human  disease  $ 
injected  into  the  cerebrum,  the  neurotropic  strain  produces  encephalities > 
Mention  should  be  made  of  the  fact  that  hedgehogs  are  also  sensitive 
to  intracerebral  and  extraneural  infection. 

Epidemiology .  Yellow  fever  is  an  endemic  disease  characterized  , 
by  its  natural  origin. 

A  person  can  be  infected  by  . the  bite  of  a  carrier  mosquito.  A 
number  of  oases  of  intralaboratory  aerogenio  infections  have  also  been 
described  (Berry  and  Kitchen,  1931).  c  ;  ^ 

Certain  types  of  monkeys,,  opossums,  and  other  wild  animals 

inhabiting  the  jungles  are  the  reservoirs  of  the  virus..  The  infected 
animals  suffer  throu^  the  disease,  sometimes  without  symptoms,  and 
acquire  immunity.  ;  . 

^  _  The  virus  is  circulated  among  monkeys  snd  other  animals  by  the 
oite  of  the  forest  mosquito  Aedes  leucocelans  and  certain  other  types 
inhabiting  the  natural  sources  of  yellow  fever. 

The  natural  foci  of  yellow,  fever  are  foimd  in  Central  and  South 
America  and  in  West  and  Central  Africa  (Pig.  2). 

People  found  within  the  natural  sources  of  yellow  feveh  are 
usually  infected  by  mosquito  bites. 

But  yellow  fever  is  not  confined  to  the  jungles,  the  natural  foci 
of  that  d,isease;  spreading  from  there,  it  can  cause  large  epidemics  in 
inhabited  points  and  cities.  ;  v  ,  ,  !■ 
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Yellow-fever  epideftics  in.  the.  cities  of  tropical  South  America  and 
West  Africa  are  htought  about  by  the  transmission  of  the  vin^  from  sick 
to  healthy  persons  through  the  medium  of  Aedes  aegypti  moS(iuitoes,  which 
are  widespread  in  those  areas* 

Two  large -yellow  epidemics  occurred  in  South  America  and  Africa 

in  the  past  20  years.  _  _  _ 

A  large  epidemic  odcurred  in  the  1955-1958  period  in  bouth 
America.  Having  originatedj  'as  is  believedj  in  the  Amazon  River  basin» 
it  spread  southward  across  Brazil  in  the  course  Of  several  years.  It 
died  down  during  the  cold  season  of  the  year,  but  resuiaed  with  the  onset 
of  the  summer.  The  first  cases  of  the  disease  in  the  new  season  were 
frequently  hundreds  of  kilometers  away  . trdm  the  last  cases  of  the 
previous  season,  A  study  of  that  epidemic  proved  that  the  haemOgOgus 
mosquitoes  were  in  some  measure  responsible  for  spreading  yellow  fever. ' 

The  greatest  epidemic  of  recent  years  was  observed  in  the  Sudan 
in  1940.  fifteen  thousand  cases  of  the  disease  wei®  recorded  in  the 
course  of  one  year,  with  more  than  1,500  of  them  lethal.  > 

The  carrier  of  the  yellow  feyer  virus,  the  Aedes  aegypti 
mosquito,  belongs  to  the  type  of  insects  that  live  and  develop  near  ;  _ 
people's  houses  or  even  within  them.  ^Ihe  Aedes  aegypti  mosquitoes  lay 
their  eggs  in  all  sorts  of  water  containers,  even  very  small  ones 
(barrels,  tanks,  broken  dishes,  etc.)  ,  . 

In  the  houses  these  mosquitoes  are  usually  found  On  the  ceiling, 
and  upper  parts  of  the  wall,  mostly  in  dark  places. 

This  type  of  mosquito  will  bite  a  person  in  the  daytime  as  well  ■ 

as  at  night.  ■  '  ' 

The  disease  carrier  becomes  infectious  after  a  certain  period  01 
feeding  on  a  patient.  That  period  varies  according  to  the  temiperatiire s 
for  example,  at  21°  C  the  mosquito  becomes  infectious  in  le'daj/®,  and  ^ 
at  56-57°  in  4-5  days;  below  18  the  virus  can  no  longer  develop 
within  the  organism,  but  its  development  is  resumed  as  sooh  as  the" 
temperature  rises  again.  The' infected  mosquitoes ■  are  capable  of  trans¬ 
mitting  the  virus  even  at  a  temperature  of  10-15°  C.  The  mosquitoes 
retain  their  virus-transmitting  capacity  throughout  their  lives,  "he 
possibility  of  the  hereditary  transmission  of  the  virus  is  now  being 

refuted,-.  ,  ,  , 

(it  should  be  pointed  that  the  capacity  of  certain  types  of 
argas  ticks  to  retedn  the  yellow-fever  virus  ahd  transmit  it  tO  their 
progeny  under  experimental  conditions  is  referred  to  in  available 

publications.)  ,  ' 

Yellow  fever  oases  are  periodically  recorded  also  in  nbnendemic 
areas.  This  may  be  explained  by  the  fact  that  the  infected  mosquitoes 
can  be  moved  long  distances  by  various  types  of  transport.  .  ' 

When  the  infection  is  carried  to  places  favorable  for  the  existence 
and  propagation  of  the  Aedes  aegypti  mosquitoes,  the  yellow  fever  may 
assvime  the  proportions  of  a  more  or  less  large-scale  outbreak.  But  if 
the  area  is  not  favorable  for  the  life  and  propagation  of  the  imported 
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carrier  mosquitoes ,  the  disesBe  may  break  out  only  in  individual  oases , 
as  the  patients  themselves  canndt  serve.  a,8  a  source  of  infection^  ^  ^ 

Yellow  fever  had  been  frequently  imported  to  the  souther  maritime 
areas  of  Western  Europe,  where  a  number  of  fairly  large  epidemics  were 
noted  (10,000  lethal  oases  in  the  ports  of  Spain  in  1800}  25,000  oases 
in  Barcelona  in  1821 }  5,652  oases  in  Lisbon  in  1857) •  :  Vni 

The  last  imports  of  yellow  fever  to  Europe  occurred,  in  1894 

(Trieste)  and  in  1908  (Prance).  ^ 

There  have  been  no  outbreaks  of  yellow  fever  in  the  Soviet  union, 
but  the  Aedes  aegvpti  mosquitoes  are  found  in  certain  areas  of  the 
Sea  coast  in  the  Caucasus  (Sukhumi,  Poti,  Batumi)  and  the  Caspian  coast 
(Baku) ,  which  does  not  rule  out  the  possibility  of  the  disease  breaking 
out  in  these  areas  should  infected  mosquitoes  or  patients  be  brought jm. 

The  international  convention  concluded,  in  1926  provided  for  the 
introduction  of  quarantine  methods  designed  to  prevent  the  import  of 
yellow  fever  (including  the  plague,  cholera,  smallpox,  and  spotted  fever^ 
to  the  countries  participating  in  the  convention.  The  convention 
signatories  must  report  any  cases  of  yellow  fever  breaking  out  in  their 
territory.  ■  ■  :  ; 


The  pathogenesis  and  pathological  anatomy.  The  pathogenesis  of 
yellow  fever  was  studied  in  rhesus  monkeys.  It  was  proved  that  the  virarij 
when  introduced  intracutaneously,  penetrates  into  the  regio^I  lymph 
nodes  where  it  accumulates.  Several  days  later  the  virus  enters  the 
blood,  infecting  the  liver,  spleen,  spine,  and  lymph  nodes  where  it  can 
be  isolated  after  disappearing  from  the  peripheral  blood  (Taylor, 

1952).  It  can  be  found  in  human  blood  up  to  the  5th  day  following  the 


onset  of  the  disease.  ,  .  ■ 

The  major  macroscopic  changes  obseD^vable  during  autopsies  are  a 
pronounced  degeneration  of  the  liver,  kidneys,  and  the  heart,  as  Well  as 
symptoms  of  haemorrhagic  diathesis  and  jaundice,.  The  skin  of  .the  , 
cadaver  is  of  a  bluish  color,  jaundice  is  usually  observed  but  it  is 
seldom  intensive.  The  liver  is  normal  or  slightly  enlar^d  with  a 
yellowish  tint  and  its  crosssection  appears  aliphatic,  -^he  ki^ys  ahe 
enlarged,  tense  and  of  yellow  color;  the  cortical  layer  is  scanewhat  . 
detached  from  the  cerebral  one.  Hemorrhages,  most  frequently  localized, 
in  the  mucous  membrane  of  the  pyloric  section  of  the  stomach,  arh  .  . 

observed}  a  changed' blood  is  usually  found  in  the  stomach  cavity. 

The  most  -typical  changes  in  the  liver  can  be  found  by  a  histological 
investigation.  The  liver  cells  are  subjected  to  an  albmtoous  and  fatty 
degeneration  and  hyaline  necrosis.  The  necrotized  hyalinized  cells  a^e 
known  as  the  Councilman  corpuscles.  ; The  necrotic  foci  found 
primarily  in  the  central  areas  of  the  lobules,  although  in  severe  cases 
of  necrosis  they  embrace  almost  the„,entire' lobules.  The  histological' 
changes  resemble  the  picture  characteristic  of  acute  dystrophy  (acute 
yellow  atrophy  of  the  liver).  In  the  course  of  recovery  the  parenohymatous 
cells  are  regenerated  and  the  liver' s  strucbure  is  almost  completely 
restored  without  any  residual  symptoms  of  cirrhosis.  f  t  •  ' 
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The  changes  in  the  kidneys  can  he  very  grave  ;  they  are  masaifested 
in  the  alhuminous  and  fatty  degeneration  of  the  calaniouli  which  is 
most  pronounced  in  their  coiled  part. 

The  spleen  is  usually  hyperemic.  Degeneration  and  necrosis  is 
observed  in  the  Malpi^ian  corpuscles.  Similar  changes  are  found  also 
in  the  lymph  nodes. 

Degeneration  occurs  also  in  the  heart  muscle;  the  capillary^ 
endothelivun  is  subjected  to  destructive  changes,  The  mucous  pyloric 
part  of  the  stomach  and,  to  a  lesser  extent,  the  intermediary  part  of  the 
small  intestine  are  the  scene  of  numerous  small-scale  hemorrhages. 

Small  perivascular  hemorrhages  covering  vitally  important  centers  are 
observed  in  the  cerebmnie 

The  symptoms  of  yellow  fever  axe  almost  fully  explained  by  the 
above -described  pathological  changes#  A  serious  affection  of  the  liver 
brings  about  symptoms  of  hemorrhagic  diathesis  and  jaundice?  the 
albuminuria  is  conditioned  by  the  changes  in  the  kidneys?  lymphopenia 
is  caused  by  the  affection  of  the  lymphoid  tissue  of  the  spleen  and  the^ 
lymph  nodes;  the  bleeding  syndromes  are  aggravated  by  the  destruction  of 
the  capillaries  (Taylor,  1952) • 

The  clinical  oictureo  The  incubation  period  of  yellow  fever  is 
usually  ^  %o  S  days,  occasionally  lasting  10-13  days  (Lowe  and  Fairly, 

1931).  /  , 

The  temperature  curve  is  ”  saddle -shaped’*  in  appearance#  At  tne 
onset  of  the  disease,  the  temperature  rises  very  rapidly  (to  39-40° )» 
stays  at  that  level  to  the  3rd  or  4th  day  and  then  drops  again.  The 
normaJ.  temperature  period  lasts  from  several  hours  to  2  days  and  alterna'^si- 
with  rising  temperature,  which  usually  lasts  3*“4  ds^ys# 

The  disease  is  usually  divided  into  the  following  three  periods: 
the  initial  fever  period  (the  period  of  active  hyperemia  and  infection)., 
the  temperature-falling  :^riod  (feebleness),  and  the  reaction  period 
(the  period  of  venous  stasis  and  the  period  of  intoxication). 

The  initial  fever  period  lasts  an  average  of  3  days  and  is 
characterized  by  the  presence  of  viruSetoia,  high  temperature,  hyperemia 
of  the  face  and  visible  mucosae,  pronounced  intoxication,  severe 
headache,  nausea,  and  vomiting. 

Prodromal  symptoms  are  usually  lacking.  The  disease  comes  on 
suddenly,  so  that  the  patient  can  frequently  determine  accurately  the 
time  the  first  symptoms  appeared.  It  begins  with  a  rapidly  increasing 
headache  and  giddiness.  On  the  first  and  second  day  the  temperature 
rises  to  39-40°  and  is  accompanied  by  shivering.  The  muscles  and  bones 
begin  to  ache;  food  and  mucus  vomiting  and  nausea  are  observed.  Small 
children  often  become  convulsive.  An  examination  of  the  patient  reveals 
a  reddening  of  the  face,  neck,  and  upper  part  of  the  Ohest.  The 
conjunctive  are  sharply  inhibited,  the  lips  are  swollen  and  the  tongue 
is  bri^t  red.  The  skin  is  dry  and  hot*  The  patient  is  stimulated, 
irritable,  and  active;  his  sleep  is  disrupted.  He  has  a  full  and  frequent 


pulse;  in  the  first  2-5  days  of  the  disease  it  is  in  keeping  with  the 
temi)eratiire,  rea:ohing  100  ^uid  eveii  120  beats  per  minute.  The  arterial 
pressure  is  normal  of  even  sli^tly  hi^.  ’  Oh  the  2nd  day  bf  the  disease 
the  general  condition  of  the  patleht  usually  remaihs ’unchanged. ; 

5rd  and  last  day  of  -the  initial  period  i;he'  patient's  condition  becomes  :  ' 
worse  i  freiuefitiy  revealing  symptoms  which  attain  their  f\ill  development  ^ 
only  in  the  third  period  of  the  diseasOi  i-  Jaundice  may  be  discovered  as  ' 
the  sUbiotefue  of  the  sClera.  The  symptoms  of  hemorrhagic  diathesis 
(node  and  gum-b lee di^  »  Observable  from  the  'very  ' outset  of  the  idisea-se  j’ 
become  more  pronounced,  ahd'blOdd-vomiting  ("black  vomiting" )  resembling  ' 
coffee  founds  of  taf-like  stool  is  sometimes  noted,  The  emergence . Of 
relative  bfadycafdid  arid  Ulbuminuria  4s  ;  4uite  Characteristic;  4euoopenia 
is  in  the'pfooesS  of  developingi  'All'these  symptoms  are  more  clearly  . 
pronoUhced  in  grave  diseases  and  oeh  be  lacking  in  mild  forms  of  the 
disease ^ 

The  temperaiufe-falling  period  •begins'  between' the  5rd  and  the  5'fch 
day  of  the  disease  and  lasts  from  se'veral  hours  to  2  days.  The  temperaturo 
drops  to- normal  :(subfebfile,'  subnormal)  figures  and  the  patient  suddenly 
feels  better.  The  headaches  and  muscle  aches  lessen  and  S'ven  disappear. 

The  ttausSa  and  Vcmiiting  stop' and'the  patient  can  easily  fall  asleep. 

-  'It  Should  be  borne  in  mind  that  the  temperature-falling  period 
may  be  lacking  and  the  initial  period  in  Such  cases  is  followed  by  the 
reaction  period.  In  mild  f  orms^  of  the :  disease the  temperature --falling 
period  may  end  -in  recuperation*  -'  In  most  patients  with  a  pronounced  form 
of  the  disease  the  temperature-falling  period  is  followed  by  a  reaction- 
Characteristic  of  the  reaction  period  is  the  lack  of  virusemia, ' .  • 
hi^  temperature,  and  pronoijnced  intoxication  symptoms,  as^  well  as  the  ' 
developaent  of  ja'undiOe,  bleeding  (blcod  vomiting;  blOody  stOol)  ;  - 
albioMinuria;  and  bradycardia.  ■  ^  .  •  '  ■:  s  ,  ■  . ' 

Although  the  patient's  temperature  is  usually  lower  than  in  the  x  - 
initial  period,  his  condition  becomes  wofse*  •  ^  c./  ■  -  ,  x- 

Tomiting  becomes  more  fre<luent  and  blood  is  brought  up  due  to  the 
bleeding  in  the  stomach  (aS  well  SB  nobe  and  gum  bleeding), '  Blood  c  ' 
vomiting  which  turns  black  under  the i effect  of  gastric  juices  (black 
vomiting)  ,f  is  one  Of  the  most'  characteristic  and  gra'’’®  ’ symptoms  of  yellow 
fever,  ‘The  -hosebleeds  may  be  -quite  profuse,  -  A  tar-like  bloody  stoolj 
an  indication  of  gastric  bir  intestinal  bleedangj  is  frequently  observed. 
SymptoinS  ef  bleedihg  are  clearly  -ShoUtt-on'skin  and  mucosa  lesions. 

The  patient's  appearance  undergoes  a  change i  The  aCtiVe  hyperemia 
of  the  outer  Skin  changes  to  a  ■venous  stasis.  The  swelling  on  the  face 
disappears  and  the  color  ohangee  to  a  bluish  huPi  The' gUms  beoome  soft  ' 
and  begin  to  bleed;  heinorrhages  appear  bn  the  Visible  mucosa.  '  ••  ■■ 

-  -  The 'developing  jaundice  is  also  one  of  the  most  important'  symptoms 
of  the  diSeas^;  : '’But  despite  the  hamfe  'yellow  feVer,  '  jaundice  is  riot 
always  a  distiribtive' S^ptom- Of  disease  eveii  iri  lethal  cases" 

(Kerir,  1951  )  •  'It  deVeiOps  grad^lly  ap  a  rule  arid  may  range  iia  i^ 
from  subicterus  solera  tp  an  -intensive ‘geriera.1  javm!dioe,  Uhich,  'howeVer,- 
is  ^seldom 'observed, ‘-i  -  ■■■  ^ 
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The  relative  brandycardia  observable  during  the  reaction  period 
becomes  still  more  pronounced  in  the  course  of  2-5  days  and  frequently 
charges  to  an  absolute  bradycardia  (the  ptilse  frequency  under  hi^  t 

temperature  may  drop  to  40  beats  per  minute).  The  pulse  is  usually  weak 
and  an  extra  systole  is  observed.  The  development  of  tachycardia  in 
this  period  is  a  bad  prognostic  indication,  :  ^  ‘  i  ' 

The  heart  tone  is  muffled  and  mumturs  can  be  heard  at  the  top.  r 
An  electro-Oardiogram  reveals  various  changes  arising  in  tbe  myocardium j  s 
but  electro-cardiogram  changes  typical  only  of  this  disease  have, not  been 
found.  Chagas  and  Steitas  believe  that  the  progressive  changes  of  the 
S-T  interval  are  of  prognostic  significance.  Electrocardiographic  , 
investigations  reveal  that  the  heart  may  be  involved  in  the  process  from, 
the  very  beginning  of  the  disease.  This  is  the  reason  for  the  serious 
disruptions  even  in  mild  forms  of  the  disease.  3n  other  cases  the  heart 
may  be  practically  uneffected  (Berry  and  Kitchen,  1931)* 

The  arterial  pressure  as  a  rule  drops  in  the  second  and  third 
period  of  yellow  fever,  'Severe  eases  may  result  in  an  arterial  collapse. 

No  substantial  changes  are  noted  in  the  lungs,.  f  :  1. 

The  liver  is  enlarged,  not  us\ially  compact,  and  painful  during  i 
palpation.  Si  severe  oases  of  the  disease,  the  changes  occurring  in  the 
liver  are  brought  about  by  the  deyelcpment  of  a  seriously  disrupted 
metabolism.  In  the  case  of  monkeys,  the  terminal  stage  of  yellow  fever 
reveals  that  the  deamination  is  disinipted  by  a  cbve loping  hypoglycemia  ;  , 
(Vakhman  and  Morrel,  1930),  An  enlarged  spleen  is  observed  in  a  consider  ■ 
able  number  of  the  sick  animals,  ^^e  bilirubin  i^  the  blood  is,  as  a 
rule^  ^incieased..  x- 

The  changes  in  the  kidneys  are ; quite  substantial.  Albuminuria, 
which  is  seldom  manifested  before  the  third  day  of  the  disease, '  is  one  ;  • 
of  the  characteristic  symptoms.  In  a  classical  case,  the  development 
of  severe  albuminuria  is  swift;  in  a  12-hpur  it  may  increase  from  '  ^ 
insignificant  albtamin  traces  in  the  urine  to  such  a  high  content  that 
the  urine  clots  in  the  test  tube  when  tested  for  albumin.  Its  normal  j 
content  is  3-5  grams  per  liter  of  urine  but  it  often  goes  up  to  20 
grams.  Albuminuria  may  last  several- days  and  then  disappear  as  fast  as 
it  appeared.  In  mild  and  very  mild  cases  the  urine  may  be  found  to 
contain  only  traces  of  albumin.  It  has  been  established  that  there  is 
a  direct  relationship  between  the  gravity  of  the  disease  and  the  quantity 
of  albmin  in  the  ■urine,  '  .  K 

Another  kidney  symptom  in  oases  of  yellow  fever  is  oliguria,  which 
develops  in  the  third  period  of  the  disease.  In  serious  oases  it  may 
change  to  anuria,  which,  however,  is  seldom  observed.  ,  j  . 

The  daily  quantity  .of  urin,®  may  fluctuate  from  normal  in  mild 
cases,  to  very  insignifioant  amounts  (30  ml  in  case  pf  anuria)  in  the 
last  stages  of  a  severe  disease.  !^e  relative  quantity  of  urine  increases 
under  conditions  of  oliguria  and  albuminuria.  Quite  characteristic  is 
its  acid  reaction.  In  all  forms  of  tiie  disease,  except  the  gravest,  the 
daily  secrdtion  of  urea  increases.  The  amount  of  urine  decreases  during 


convalescence.  Biliary  pigments  are  found  in  the  urine  during, the  reouper 
atiori'period,  and  the  urine  oOOasionalJy  takes j on  a  ^een  color.  , 

Leucopenia^  neutropenia,  :  and  lymphopenia,  which  develop  from  the 
first  day  of  the  disease  and  reach  their  inwimum;;en,the  6th  Tth^d^ 
are  impottanf  diagnostic  symptoms.;:  The  numhej?,.  of  leucocytes -drops  to 
1 ,500-2^500  per  inm5,  .  A  moderately  pronounced  leucpoytos, is  is  phserved 
during  the  recuperation  period.  Around  the  10th  day  of  the  diseasej  the  ,-,,- 
niimhler  bf  leucocytes  retvirns  to  the  normal  level,  and  then  pxpeeds  it. 

No  substantial:  changes  are  noted: in'  the /picture  of  the  .red  blood  cells,  , , 
Available '  data  indicate  an  accelerated  erythrocyte-sedimentation  •  .  ^  , 

reaction'^  as  well  asxa  slower  cpagulability  of  the  bl.Qpdt^::,-  J  iX  -  - 

Investigatipns  of  the  cerebrospinal  fluid  reveal  increased  ; 
fluid  presstare,  a  positive  non  Norme-Appelt  reaction,  as  well  as  ,an^  ^  ^ 

increMOd  content  of  .albumin  and  chlorides  (  770."850  “S  9^)  »,  ;  { * 

3h  serious  fulminant  infections  a  coma  of  hepa,tip ,  or  jiremic  opigix^^^^ 
frequently  sets  'in  2-5.;, days : before  ;death.;  ...,  c  v  v  ^  ; 

o ; ;  Shortly  bef  ore-  death  the  patient '  e  mind  becomes  .dulled;  'i  : 

patients  are  delirious  and  highly  stimulated;  wild  and  uncontrollable  , 
excitement  serves  ;as  . one  of  , the  yellow  .fever  symptoms .  .,^he,;.inmiediate 
reason  for  such  phenomena  apparently  are  the  small  perivascular  hemorrhag? 
in  the  oerebjjum,  especially  in  4ta  brAin;-^tem  . (.Stevenson,  1959) ‘  ^he 
above  disturbances  .are  accompanied  iby.  a  quiet  /premortal  delirium;  Some 
of  the  patients  retain'  their-  mental. •faouities,:  ..^  t -.i  x 

The  reaction  period  usually  last  5“4  Says , and  in  rare,  oases  up  bO:) 
2  weeks.  'v/.'IxC'r/; 

■The  convalescent  ::period  is ,  as  ,  a  rdle ,  full 

recovery. ,  :  Asthenia,  pcoasionally  puite  sub.stantial,  ..usually  lasts  nc 
more  than  a  :week  after  the  temperature  .drop,  y  rsr:’.,:;  a  :  x.  .. 

Complications  .  ;  .rCpmplications  in  yeilw  ■  A®.  i 

rare .  The  most  frequent  pomplioation  is.  parotiti.s  phle^onpsa,  .usuallv ,  . 
unilateral,  ■  oooasipned  by  .the  penetration  of  a  conpon  infecticn  from!  the 
oral  Cavity,  .y  pneumonia  cpmplicates /tM.ppurseyof  the  disease  but  does  ( 
not  occur  frequently.  A  serious  complication, in  yelipj(r..feypr  i®,  r 

carditis,  which  may  be  observed  diu*ing  the  .repuperati on  period. ,  ...iethal 
cases  caused  hy  myoGardit  is  have.  bpenyrec,orded  .  among  ,  patients  ;  who  were 
prematurely' discharged  from  the  hospital  (Kirk,y194l):«  :;  /  .  -  ;  ,  j  •. ; 

;  The  oiinieai  forms  of  yellow  fever.  .  The  fdllpyring  forms  'pf  ye llpy 
fever  are  ;  determined  by,  .their  relative,  .gravity «  1 )  ,..,yery  rmild, ,  , 

2)  mild,  5).  -  average, -4)  mali^ant,  ..  fulminant  (Kerr^  1951)^.^^ 

>  i:  ; .  The.  very,  mild  form  rd,S  :, c^racterized:  by  .feyer'.and,  headaches 
lasting  1t2.  days.,-.  It  -is  .diagnosed  only  by!  laboratory  mpthodSo'  .V,’;.  I 
The  jnild  form  is  .aopompffiaied,  hy;  feyer  and'a  beadach^^ 
are  more  clearly  pronounced,  it  is  .also  followed  .by! nauseaf  hps.^bieeds, 
relative  bradypardia,  flight  albuminuria,  and  a -sub^  featurp  of 

the  sclera  aiid  skin.'j-Tlie  disaase  iastp  2-5  days  ^d, ends  in  recovery.  . 
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The  reaction  period  is  usually  absent. '  A  clinical  dia^osis  is  possible 
only  when  bpidemiologicaa  prerequisites  are  available;  it  can  be 
confirmed  by  laboratoiy  int'estigation*  '  f  ;  _  _ 

■>-  Th6  mild  and  Very  mild  forms  of  the  yellow  fever  axe  .recorded 
most 'frequently  in  the  ettd^ic  sources  among  the  children  of  the  local 

populatiohi  ’ "■■■  ' 

■  3)  Yellow' fever  of  avera^  gravity  can  be  olxnioally  diagnosed 

on  the  basis"  of  h  pronounced  fever, -relative  bradycardia,  severe  head¬ 
ache  and  in  paiiis  in  the  loins' as  well  as  nausea,  vomiting,  distinct  - 

jaundice,  and  albuminuxiai  lack  vomiting"  and  hemorrhages  of  tbe-  ;^ 
internal  organs  mSy  be  obseiarablev  i -^he  diseaseisalwaysacCompaniedby 

a  reaction' teriod.  fhe  fever  lasts  from  5  ie  7  days.  -  . 

4)  %lignant  yellow 'f ever,  whether  fatal  or  not,  produces  all  r:  i- 

the  classic  Sympitciis ;  r 

5)  Fulminant  yellow  fever  is  ah  extremely  acute  and  grave  form 
of  the  disease  ending  in  death  on  the  3rd  or  4’fch  day.  All  the  classic 

symptoms  axe  f  requently  ■present.'  ■  >'  n 

usually  light  foims  of  yellow  fever* 

Pro'^osis.'  The'  avier^  mortality  ^produced  by  yellow  fever  is  S-iCPo,, 
Increasing  to  2O-259S  in  oases  of  severe  epidemics.  The  higher 
mortality  figures  occasionally  recorded  show  that  the  mild  forms  of  the 
disease  had  not  been  properly  diagnosed  dr  taken  account,  m 

certain  epidemics  the  mortality  is  reduced  to  1— 25«. 

After  the  establishment  of  the  dia^dsis  a,t  the  onset  of  the 
disease,  a  f'urther  prognosis  should  be  made  with  great  care.  The  , 
patients  seldom  die  during  the  initial  period  of  the  fever.  If  the 
disease  is  fulminant,  death  may  occur  on  the  4th  day.  A  pronounced 
temperature  reaction,  '  it's  rapid  '  deVeldi^^  as  Well  as  an  ■  early  ' 

developing  albuminuria,  produce  an  adverse  pro^ostio  effect.  >  ' -  ■ 

In  making  a  prognosis  the  subjective  improvement  during  the 
temperature  drop  should  hot  be  taken  into  account  for  2  days,  but  if 
this  is  not  followed  by  ayactidn  period  it  may  he  assumed  that  Ihe  ' 
patient  has  entered  his  rieedvery  period.  . 

The  diseases  revealing  the  development  of  a  prdnounoed  reaction 
period  may  be  classified  as  of  average  and  malagnant  forms .  ’  felf  of 
the  patients  affected  by  these  forms  of  the  disease  usually  ^e.  The 
most  serious  symptoms  of  the  reaction  period  frm  a  proghostio  point  of 
view  axe  oliguria,  restlessness,  delirium,  and  doma.  A  frequqnt  ■  ^  y 

pulseheat  ( 100-120  beats  per  minute)  and  pronounced  album^uria  ^d 
hiccups  ahe  also  unfavorable  from  a  prognostic  point  of  view.  ■  There  is 
a  relationship  between  the  db^ee  of  jaundice  and  the  gravity  of  the 
disease,  but  patients'  with  an  int^  jaundice  frequently  do  recover. 

An  abundant  diuresis  and  a  clear' mind  axe  favorable  s^ptoms. 

Death  occurs  most  frequeu'tly  between  the  5'*’h  and  5  bb  d^  of  the 
disease.  It  occurs  Very  Seldom  after  the  10th  of  uncomplicated 
yellow  fever.  The  cases  of  death  occurring  in  ..ater  periods  axe 
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probably  due  to  the  strain  on  a  damaged  myocardium. 

.•Diagnosis.  A  differential  diagnosis  should  be  made  of  yellow  . 
fever  with  acute  dystrophy  (acute  yellow  atrophy); of  the  liver,  .  • 

ictero-hemorrhagic  leptospirosis.  Bodkins  disease  (epidenilc  hepaiitus),  ,  , 
malariav/hempirhagic  feyer,  and,  pmticular^,  den^e  fever,  j 

-  ihi  acute  or  eubaoute  dystrop^  of  the  liyer  may  represent  a 
complication  of  both  acute  and  chronic  liver  diseases;  it  occurs,  most  . 
frequently  in  infectious  and  toxic  jaundice.  AcutS;  liver ,_;dystrop^ 
is  distinguishable  from  yellow  jaundice  , by  i^e  foilovfihg  symptomsii  the 
lack  of  typipal  fever,;  a  progressive  reduction  of  the  liver,  cle^ly. 
pronounced  neuro-cerebral  symptoms  (drowsiness,  violent  ,  ,r  , 

convulsions  of  certain  groups  of  muscles,  pathological  reflexes,  and 
loss  of /Consciousness),  a  hi^ly  intensive  jaundice  with  a  veyy  high 
content  of  biliambin  in  the  blood  (np  io  50  n|g  '^)  ,  ta^  Snd  the 

lack  of  a;  pronounced  albviminuria  and  an  inpreasihg  content  of  amino- 
acids  in  t|ie,  .urine,.  't'; ' 

A  differential  diagnosis  of  yellow  fever  and  ictero-hemorrhagio 
leptospirosis  (Vasiley-Weil  disease)r.is  quite;  pqnplicated.  Both  diseases 

are  chacracterized  by  an  acute  onset,  phenomena, 

diphasic  fever,  jaundice,  s-sraiptoms  of  hemorrhagic  diathesis,  albuminuria, 
a  painful  course , i and  hj gh  mortality.  ,  ;The  distinctive  symptoms  of  , , . 
ioterp-hemorrhagic  Isptcspiroeis  are  herpes,  typical. muscle  pains, 
especially  in  the  svural  muscles,  a.;  pronounced  tachycard.ia,  .and  a  char¬ 
acteristic  blood.  picture  (anemia,  distinct  neutrophy lie,  leucoc^osis,  ^ 
with  a  bascillus-nuclear  change,  and  an  acpelerated  erythrocyte  , ;  ’ 
sedimentation  reaction) .  ”1. 

lotero-hemorrhagic  leptbiSpir,6sis  ,".unlike  yellow  f  ever,  ib ,  , 
wide  spread,, everywhere;.,  rats’  are  the’  reservoir  of  the' 'd^  the 

infection  occurs  ■bhrough  the  alimentary 'chna.l.  ’‘,  ;  ‘ 

/  la  addition  to  its  peculiar  epidemiolo^,,'  Bodkin’  s  diseasie  ' ;  ^ 

(epidemic  hepatitis)  differs  from  yellow  fever  by  the'  lack  "of  a  ;  ' 
characteristic  .temperature  curve  (or  complete  lack  of  feVer),’  mild  ‘ 
intoxication  symptoms ,  the' lack  of  sjunptoms  of  hemorrhagic  d5.athfesi8 

and  a,lbuminuria,  as  well  as  a  longer  though  compar'atiT)^ly' milder  course » 

.  ;  '  ■  Malaria,  Which  is  widespread  in  endemic'  yellow  fever  areas  and 
has  a  number  of .conmion  epidemiological  features,  differs  by  the 
intermittent  nature  of  the  temperatiire' ahd  iihe  cyclical  development  of 
the  disease/  as  well  as  by  the  absertce  of  a  distinct  jaundice  ‘and 
hemorrhagic  diathesis  and  albuminuria 'symptoms. -  >  '  '=  ■  '  . 

A  differential  diagnosis  of  yellow  fever  with  hemorrhagic  fever 
is  not  difficult.!^  to  substantial  differences  'in  the 

epidemiology  (various  virus  reaefvoirs,  various  carriers,  etc.)/ 
hemorrhagic  fever  is  known  for  the  absence  of  jaundice  or  a  characteristic 
double-peaked  temperature  curve, -sis  well  as  for  the  presence  of  a 
unique  rose-colored  and  "^petechial  rash  oh  the  skih.  '  Typical  of  the 
Omsk  hemorrhagic' fever  also  is  a  frequent  affection  Of  the  lungs  in  the 
form  of  specific  pneumonia,  while  a  serious  affection  of  the  kidneys  is  ' 
peculiair  to  hemorrhage  nephf  03  onephr  it  is  o  ■  •  /  v  ;•  . 
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A  differential  diagnosis  of  yellow  fever  with  dengue  fever  is 
partiduiarly  difficult.  The  diagnosis  is  complicated  hy  the  similar 
areas  affected  in  both  diseases  and  by  the  similarity  in  the  epidemiology 
(the  same  carrier  mosanito,  AedeS  aeg^ti) , 

A  clinical  picture  of  dengue  fever  is  sometimes • so  similar ; to  that 
of  mild  forms  of  yellow  fever  that  the  two  diseases  can  be  told  apart 
only  with  the  aid  of  Immunological  reactions.  ■  .  :  — 

The  course  of  derive  feVer  is  considerably  milder  and  mortality 
is  practically  absent;'  albuminTU’ia  is  usually  lacking  and  jaundice  is  veiy 
rarely  observed.  A  morbilliform  rash;  characteristic  of  dengue  fever, 
is  important  differeritial-die^ostip  Cymptom.  .  ^ 

Laboratory'  dia^osis.  ■-  The  “  f  ollbwisig  three  me  thcds  ■  are  most  _  of  ten 
used  for  a  laboratory  confirmation' of  a  dia^osis:  1)  the  isolation  of  ’ 
the  virus;  2)  the  discovery  of  virus-neutralizing  antibodies  to  the 
patient’s  blood;  3)  a  pathohistological  investigation  of  the  liver  to 
fatal  cases, 

‘  Intracerebral-injection  Of  white  mice  with  the  blood  of  sick  mice 
taken  before  the  5th  day  of  the  disease  is  used  for  the  purpose  of 
isolating  the  virus.  "  After  the  tocubation  period  the  infected  animals 
develop  a  lethal  encephalitis.  The  isolated  virus  should  be  identified, 
as  the  encephalitis  to  mice  has  no  specific  symptoms  of  yellow  fever. 

The  simplest  method  of  identification  iS  a  neutral  reaction  with  immuie 
serum.  The  reaction  is  applied  also  to  the  white  mice.'  A  histological 
investigation  should  be  made  of  the  liver, ^  spleen,  and  kidneys  of  the 
dead  animals.  The  possibility  of  identifying  the  virus  does  ixot 
necessarily  prove  the  absence  of  yellow  fever. 

The  virus-neutralizing  antibodies  in  the  serum  of  the  patient 
are  found  with  the  aid  of  a*  neutral  reaction,  which  produces  positive 
results  to  the  second  week  of  the  disease  and  may  be  used,  for  retro-  , 
active  diagnosis,  .  > 

.•  The  complement-fixing  reaction  is  not  widely  used  to  view  of  its 
insufficient  sensitivity. 

A  post-mortum  diagnosis  of  yellow  fever  through  the  histological 
investigation  of  the  liver  pl^s  a  very  important  part  to  the  countries 
where  that  disease  is  endemic,  '  Samples  taken  of  the  liver  are  fixed  to 
formalin,  then  placed  to  paraffin  and  dyed  with  a  hematoxylin  eosin. 

The  diagnosis  is  based  on  the  discovery  of  typical  affections. 

Treatment.  There  are  no  effective  methods  of  treattog  y-ellow 
fever.  No  specific  treatment  has  been  developed.  The  use  of  all  the 
known  antibiotics  has  not  been  successful. 

The  patient  must  have  complete  rest  and  good  care.  Washing  the 
body  systematically  with  cool  water  and  :cold  applications  to  the  head  and 
stomach  axe  recommended.  The  oral  cavity  should  be  cleaned  daily. 
Syringes  should  be  used  to  prevent  constipation  and  meteorism, 

A  proper  diet  is  very  important.  The  patient  should  be  given  much 
liquid  daily.  If  nausea  and  vomiting  prevent  the  patient  from  taking  the 


liquid  orally,  .it  should  lie  introduced  psirenterally.  The  introduction 
of  alkaline  solutions  into  the  organism  is  reooranended  to  prevent  the 
development  of  a,cidosis|  fruit  juices  ^e  very  helpful.  A  starvation 
diet  con  taining  practically  no  albumins  or  fats  and  including  a  limit 
quantity  of  hydrocarbons  was  used  till  the  very  last  day  of  the  yellow 
fever  treatment.  At  present,  however,  it  is  found  necessary  to  include 
albumin-rich  products  in  the  diet  (Kerr,  1951)*  TKe  most  acceptable  diet 
is  milk,  easily  assimilable  hydrocarbons  and  meat  bouillon, 

A  glucose-insullin  therapy  combined  with  the  introduction  of 
vitamins  C  (ascorbic  acid)  and  K  into  the  organism  should  be  used  . 
against  intoxication  and  acidosis,  as  well  as  the  developing  hypoglycemia^ 

Sucking  on  ice  may  be  helpful  during  vomiting.  ^  ^f  this  does  not, 
help,  bromides  and  narcotics  should  be  prescribed,  .fyramidon  or 
phenacetin  should  be  resorted  to  in  case  of  chills,  high  t®®P®rature,  ana 
severe  headaches, 

CamphorV  caffeine,  or  ephredine  should  be  used  for  maintaining  the 
functions  of  the  cardiovascular  system.  Blood  transfusion  and  plasma  are 
recommended  in  case  of  a  collapse. 

Brouhvlaxis.  The  prophylactic  measures  against  yellow  fever  in 
the  areas  affected  by  the  disease  are  designed  to  fight  the  mosquitoes 
and  immunize  the  population. 

All  types  of  transportation  facilities  (air,  sea,  river,  motor, 
and  railroad)  should  be  thoroughly  treated  with  PM  and  hexachlorine  witl:. 
a  view  to  preventing  the  import  of  infected  mosquitoes  from  affected 
areas, ■ 

,  The  fight  against  the  mosquitoes  is  designed  tos.  1)  destroy  the 
existing  breeding  places,  2)  exterminate  tbe  larvae,  and  5)  exterminate 
the  flying  mosquitoes. 

The  possibility  of  cleaning  all  the  water  reservoirs  of  all  the 
larvae  may  considerably  reduce  the  necessity  for  special  meliorative 
operations.  The  larvae  can  be  destroyed  by  treating  the  vrater  researvotTS 
with  oil,  kerosene,  mazut,  Paris  green,  and  other  powdered  poisons,  as 
well  as  DDT  and  hexachlorine.  Large  swampy  areas  can  be  treated  by 
spraying  them  with  insecticides  from  planes.  The  fight  against  flying 
mosquitoes  takes  on  particular  importance  in  the  cities  and  inhabited 
points  located  in  the  affected  areas.  This  can  be  accomplished  by 
treating  the  residential  and  other  buildings  with  DDT  and  hexachlorine. 
Two  grams  of  the  active  substance  should  be  used  per  1  m'^  of  area.  The 
people  should  wear  anti-mosquito  nets  and  apply  insect  repellants  to 
the  exposed  areas  of  the  body  and  clothes  v,9imethylihtalate, 

dibutylphtalate,  etc.) 

The  large-scale  anti-mosquito  measures  carried  out  in  America  made 
it  possible  to  eradicate  a  number  of  endemic  sources  and  considerably 
reduce  the  incidence  of  yellow  fever.  In  Africa  the  prophylactic 
measTjres  were  less  intensive  and  consistent  and  the  result  is  that  the 
African  continent  is  still  the  largest  source  of  yellow  fever. 
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Active  specific  prophylaxis  consists  in  vaccination  vdth  live 
vaccines, 

The  vaccines  are  now  prepared  from  2  attenuated  strains,  the 
French  neurotropic  and  the  American  strain.  The  French  neurotropic 

strain  was  developed  hy  way  of  len^hy  intracerebral  passages  of  the  virus 
in  white  mice,  and  as  a  result  it  lost  its  pathogenicity  for  monkeys. 

That  strain  was  used  by  the  French  to  vaccinate  the  people  against  yellovr 
fWer  in  West  and  Central  Africa.  The  vaccine  is  produced  in  the  form 
of  a  dried  brain  of  an  infected  mouse.  The  French  researchers  tised  the 
fiV-iu  vaccination  method  by  applying  a  vaccine  suspension  in  gum  Arabic 
to  the  scarred  skin.  The  suspension  is  prepared  just  before  it  is  used. 
Following  an  accumulation  of  antibodies,  this  va.ccihe  becomes  more 
immunogenic  than  the  vaccine  prepared  from  the  17-D  strain,  but  ii  _ 
also  more  reactive.  The  number  of  post-vaccination  reactions  is  about 
155^,  Experimental  data  led  some  researchers  to  the  conclusion  that  the 
French  strain  is  not  sufficiently  harmless  for  man. 

By  experimenting  on  tissue  cultxires,  the  American  researchers  ha^e 
developed  a  completely  safe  17-D  strain  which  is  now  widely  used  for 
vaccination  purposes.  The  I7-I)  vaccine  strain  is  prepared  from  infected 
chicken  embryos  and  kept  dry  in  a  refrigerator.  Before  using,  it  xs 
dissolved  in  a  proper  amount  of  a  physiologic  solution  ^d  0,5  ml  is 
injected  under  the  skin.  The  vaccine  made  of  this  strain  is  not  highly 
reactive,  but  on  the  7th  day  after  the  vaccination  approximately  %  of 
the  subjects  reveal  exhaustion,  headaches,  and  muscle  pains,  as  well  as 
a  slight  temperature  reaction.  This  condition  usually  lasts  not  more^ 
than  2  days,  ^’^ntion  should  be  made  of  serious  complications  irx  the  xoru.! 
of  encephalitis  occur ing  after  the  use  of  a  certain  batch  of  vaccines. 

The  vaccinated  subjects  become  immune  7-9  days  after  va.cctoation. 

That  the  use  of  vaccines  against  yellow  fever  is  highly 
effective  is  indicated  by  available  data.  The  mass-vaccination  carried 
out  until  now  has  produced  quite  satisfactory  results. 

In  the  absence  of  carrier  mosquitoes,  yellow  fever  patients  are 
not  dangerous  for  the  surrounding  people.  In  the  first  6-7  days  of  the 
fever  the  patient  should  be  confined  to  a  room  inaccessible  to  mosquitoes 
(net-covered  windows,  gauze  bedourtains,  etc,). 
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^  _  THE  EPIDEMIC  MCEPEALITIS  GfiODP  , . ,  .  ,  . 

"  A  large  nimber  of  epidemic  enceph^itides  is  .now.  Imownv  A 
all  of  them  are  mt^^ral -focal  and  ppminunica'bie,  diseases.  Bach  type  of 
encephalitis  is  ixative.  tb  ii:8  p\m  pliaa^^^  and  geo^aphical  ' zone,  -..  •  j, .. . 
depending  on  the  ndtufal  favorable  conditions  for  virus  circhlat ion.  p; 

For  example,  the  tick-borne  vernal  encephalitis  occurs  in  the 
taiga  d-istriots  of  the  Far  East  and  certain  other  areas  of  .the  Soviet 
Union.  ■  The  Japanese  inospuito  encephalitis  is  ^prevalent  in  ’ Japan,'  , 
Koreaj'  and  certain,  areas'  of  the  Soviet  m^itime  proyihce.  ,  .  .- .  , 

There  are  aido  a  of  different  types  . Of  enpephalitides 

which  do  hot;  ocourr  in  tjhe  Soviet  Union  biit^  have  many  common  dlinical 
and  epidemiological  featured  with  the  ehcephalitides  recorded  in  ojur  ; 
country.  . '  'y' 

It  should  be  poirited  put  that  there  is  hndbubtedly  a'jgenetic  • 
relationship  between' the ’hgehts  of  the  Japahese  encephaiitis,  'the  . 

American^  St .  'Louis  ehcephalit'is ,  and  the  West  Jfile,  ^  ehcephalitis  5  .this  , . 
is  confirmed  by  both  the  immij^blb^cal  p^  the  yiruses.  as 

well  as  by  their  cbmmon  featiires  of  aidaptation  and  circulation  ip  ..  .. 
nature...  .  ''  '' ' 

*  Despite  the  fact  t^t  a!  number  Of  the  abbve'-describpd  encephalitic 
forms  do  hot  occur  in  the  USSS,  'some  of  the  caiTiers  Of  tlist  disease  .7 
are  widespread  in  bur- country, 7  'In  this  cohhebtioh,  the  study  .of  the  7 
epidemiologicalj;  clinical,  and  prohhyiactic  characteris ties'; of  the 
epidemic  encephalitis  which  does  not  occur  in  the  USSR  should  be  of 
Some  interest  (Figure  4)»"7  .'  '77.'  .7  7f^7-  ,  .  ....  . 

This  chapter  contains  a  brief  description  of  Tthe  following.;  , 
forms  of  encephalitis' which,  are  of  epidemipibgioai  importance  5  the  ,7-, 
American  St.  Louis  ehcephalitis,  the  American  Eastern  e3,uine  :  ^  ;;  .• 
encephalitis,  the  Americah  Westejjn  equine  encephalitis,  the  yenezueian  ;- 
equine  'encephalitis,  the  Australian'  encephalitis,., tha  Scotbh-.Sheep^^;  ,  7 
encephalitis,  and  VreSt  Nile  enbe^aiitis.  .  .  .7  77'  ;  • 

The  "Ameridaih  S t.  Louis  Encephalitis  . 

Defihitibh.  S-}-.  Louis  encephalitis  ip  ah  acute  viral,  epidemic  ■. 
disease;  occurring  in  the  central  and'  ^sterh  areas  of  the  U.S'.'  ,  ,  The  7 . .  .7; 
causative  agent  Of  the  disease  is  carried  by  mpsquitbes  ..  : \ 

History.  In  the  S'ummer  of  195?  a  wide  ehcephalitis  epidemic;, 
broke ’out  in  Paris,  Illinois.  The  first  caSes: Of  the  disease  were  77 
diagnosed  as  Eoonomo-type  encephalitis  and  no 'further  seribus  study 

-A  similar  epidemic  broke  put  the  following  summer  in  St .  ^'^LoUis' 
and  Kansas  City,  IhLssburi,:  and  their  suburbs .  One  thousand  pne  hundred 
and  thirty  cases  of  the  .  disease  -were  recorded  in^St  •  Louis  'alone. A ' ' 
study  of  that  form  of  the  epidemip  showed  that  the  disease  was  a  type 
of  encephalitis  and  w®^  th®  American  St.  Louis  .encephalitis.  ;  •  ,;i  ,; 


Sporadic  outbreaks  of  that  disease  were  hbted  in  California, 

Ohio,  Indiana,  and  New  York  in  1534,  A  recurrent  outbreak  of  encephalitis 
in  St,  Louis  was  recorded  in  1937 •  ,  -  ^  ; 

The  agent  of  the  disease  wah  isolated  by  Mukenfu^  Armstrong,  ,, 
and  McCordock,  (1933)  in  monkeys,  as  well  as  by  Webster  arid  Peitam 

-  Etiolo^.  The  a^nt  is  a  filterable  virus  of  the  Heurophylus 
americanus  type.  The  yi^s  pa^  the  Berkefeld  N,  T,  W,  and 

Zeits  filters.  Its  size  is  20-3Qm  ^  5!here  is  an  antigenic  , 
relationship  between  the  a^nt  of  •  the  St.  Louis  encephalitis  and  ; 
those  of  the  Japanese  encephalitis  (Neurophvlus  .iaponicus)and  the  . 

West  Nile  encephalitis  {Heurophylus  nili). 

The  S^.  Louis  encephalitis  agent  is  less  stable  in  the  outside 
medium  than  the  viruses  of  the  other  encephalitis  and  it  dies 
comparatively  ra.pidiy  under  room  tempexature;  it  lasts  a  considerably  . 
longer  time  in  the  cold,  ‘  When  kept  in  glycerin  on  ice,  the  virus 
remains  active  for  more  than  2  months ;  and  \dien  vacuum-dried  and  kept 
in  sealed  ampoules  in  cold  teiiiperriture,’ more  thsiri  i?  months,  ^  ^  ^ 

The  vims  can  be  destroyed  in  30  minutes  when  heated  to  56°, 
in  50  days  in  a  phenol  solution,  and  in  10-11  hours  by  a  0,1^  : 
formalin  solutibri  at  room  temperatufe',  The  vims  can  be  preserved  in 
suspensions  by  adding  a  glycerophosphate  buffer,  temperature  .  - 

pH  =.  3.4-8, S'CLaffY,;  1946). 

The  vims  of  the  St.  Louis  encej^alitis  is  pathogenic  for  many 
animals:  cattle,  horses,  rabbits,  hamsters,  mice,  as  well  as  domestic 
fowl  (ducks,  chicks,  and  pigeons).  Many  animals,  especially  birds,  ^  . 
frequently  develop  an  asymptomatic  irifectiOn  in  the  course,  of  which 
the  vims  is  constantly 'fevealed  irii  the  Itood.  Of  the  laboratory  animals . 
white  mice  arid  monkeys  are  susceptible  to  it.  Habbits  arid  guinea  pi^  ,, 
were  found  to  be  invulnerable  to  the  infection,'  Iri  white  mice ,  the ,  .  . 
disease  can  be  induced  only  by  intfacerebral  or  intremsal  infectiorij 
the  subcutaneous,  intravenous,  or  intraperitoneal  injection  of  the 
vims  does  not,  as  a  rule,  produce  the  disease. 

White  mice  reveal  the  first  symptoms  of  the  disease  after  5  or 
4  days  of  the  incubation  period  following  the  intracerebral  or  intra- 
nasal  infections  ataxia,  matted  wool,  and  spasms, Convulsions,  i  i  ■ 
paralysis,  and  prostrations  appear  a  little  later,  and  the  animals 
die  one  to  5  days  after  the  outbreak  of  the  disease.  The  virus  is 
isolated  frOm  the  spleen  blood  .and  the  tissue  of  the  central  nervous  >  ' 

system  (Peek  and  Sabin,  1947).  .  ,  " 

A  pathohistologicai  investigation  aroimd  the  brain  vessels 
reveals  an  accvimulation  of  round  cells  and  the  destructiori  Of  nerve 
cells,  which  is  particularly  pronounced  in  the  hOm  of  AmmOn  Zone. 

Similar  changes  are  found  also  in  the  spinal  cOrd.  ‘ 

‘  Monkeys  are  considerably  less  dusheptible  to  the  vims  qf  the 
St.  Louis  encephalitis  than  white  mice.  The  disease  can  be  induced  in 
them  only  by  an  intracerebral  injection  of  the  vims.  The  incubation 


period  lasts  froni'  8  to  14  dsysj  this  is  followed  l^y  a  i^adually  rising 
tempelrature,  a  disrupted  coordination  of  movement,  and  a  tremor,  and 
paresis  of  the  limbsf  after  that,  as: a  rule,  comes  recovery.  It  is 
very  difficult  to  isolate  the  virus  in  moafseys.  - Only  when  the 
are  killed  during  the' critical  Stage  of;  the  disease  is  it  possible  tp  : 

isolate  !the  virus  from  the  cerebral  tissue.  ,  ,■ 

it  pathohistologioal  investigation  of  the  monkeys  reveals  ^ 

degeneration  and  necrosis  of  the  nerve  cells  in  the  brain,  as  well  as  ! 

a  prevascular  arid  foCal -infiltration,  b;  .  r.  r  ,  . 

The  virus  of  the  St  iiouis  encephalitis  is  oultiyated  by  the_;  ■ 
usual,  methods^  ’  Twelve  to  embryos  are  used  . forv  " 

producing  the  virus.  After  3“4  iays  the  virus  multiplies  in  sufficient 
quantities  to 'produce  d  diffuse  infiltration  with  necrotic  foci  on  the 
chorioallantoic  membranei "  The  virus’  develops  will  also  on  tissue  :  :  •  ■ 
cultures.  The  medium  used  for  that  p\irp6se  consists  of  a  crashed  ; 

chicken  or  Mouse  embryo  brain,  a  rabbit  seitim,  -arid  a  Tirode  solution 

(Harrison  and  Moore,  1956).  ^  '‘2'‘ ^ 

The  serdldgicai  investi^tidnsi  of  the  virus  carried  out  :.:m 
1955-1955  by  MebsterV  i'eitej  Cox,  and  Clowe  showed  that  the  antigenic  ;  . 
structure  of  the  virus  of  the  St.  -Louis  encephalitis  is  different  r  • 
from  ?the  agents  of  the  other  'viral-  encephalites  ' which  have  a  Similar  : 
clinical  picture  and  epidemiologj’-.  .  ■  -a-  ; 

■;  Epidemiology!.  The  incidence  of  "the ;  St Louis  encephalitis  is  , , 
ndted 'primarily -•in  ithe  westein  and :;ceHtral  states  of  the  HiS.  (Illinois, 
MiasQTlri,  Kansas, ; California,  Texas,.  Arizona,  Indiana,  New  Mexico,  and  ■, 
Washington) .  The  disease  has  not  been  recorded  outside  of  those  states , 
.The  reservoirs  of  the  virus  in  nature  has  not  been  completely 
established^  •  It  is  asstmied  that  birds  and  various  sitoll  rodents  are  ,  -.i 
the  principal  reservoirs.  Investigations  have  shown  that  'Certain  ;i;j_ 
domestic  fowl bin  :the  endemic  areas  contain  antibodies  of  the  St*  Louis 
virus.  For  example,;  in  the  Xakima  River  valley  (W^hington),,  where' 

St.  Louis  encephalitis  cases' were  periodically  registered  ^during  the  : 

period  Of  1959-1942,  specific  antibodies  were  found  in  48?fc  of  the 
domestic  fowl''(,Bang ''and.'Eeeves^  ';1942)-i  ';it  was  also  established  that 
after  being 'bitteri  by  infected  mosquitoes -and  ticks  j  the  birds  reveal  - 
a  virusemla  for  a- long  time  and  an'acotmrulation  of  Speoific  :' 
neutralizing  and' Gomplementrfixing' antibodies*  .  ’j.-  i’'.  '  '  .  -' 

Specific ■antibodies  for  the  virus  have  been  found  also  in  I; 
horses  and' certain  other. animalsi'  ■  ■  ‘  .  .  '  . 

'  i  f The  virus  Carriers  are 'the  Culex  tarSaliS  and  pibiens  mosquitoes 
and  apparent li/  eOrtriin  Other  t^^pes '  of  mosquitoes  and  possibly  ialso 
gamasidae-type  tlokO-."  ;  "/  '  T .  i 

l>  '  It  iia§  been  Aistablished  under  iabOratpry  Conditions  that-  pertain 
types  of  mosquitoes  ( Culex  uiPiens .  CuleX  tdrSalis.*  Culex  coronator, 

Aedes  lut.erali3.  ''Aides'  taehiarh:'mchus ,  Aedis  vixens. ;  Aedes  ^  riigro .  maculis ) 
can  be  eipsrimentally  inf Louis  encephalitis  virus  , 


whereupbn  they  acquire  the  capabi-ly  of  trahsmitt'ing  it  birds  ahd  ahimais. 
The  spontaneous  infection  with  the  virus  under  nattiral  conditions 
has  so  far  been  discovered  only  in  the  Culex  tarsalis  itios'qultoes  >  -  : 
(Eaimaond,  1942)  <.  The  seasonal  activity  of  the'  OuleX  tarsalis  and  ‘  ’ 

Culex  •pibiens  mosquitoes  coincides  with  the  outbreak  of  the  disease  ' 
among  people.  The  possibility  of  transmitting  virus  to  experimental . 
animals  by  Dermacentor  variabilis  ticks  has  also  been  established 
(Blatner  and  Hayes,  1942).  ■  '  ‘  i'  ; 

In  1944>  Smith,  Blatner,  and  Hayes  isolated  the  visms  from  the  5 
Dermanyssus  gallihae  hermesiti  ticks  collected  from  chickens  in  ' 

St.  Louis  during  the  interepidefliic  period.  The  ticks  passeA  the  *  . 

St.  Louis  virus  on  to  their, progeny.  ...  ,  ;  ?  .j  -  ■  ;  ^ 

The  circTilation  pattern  of  the  virus  in  nature  is  apparently 
complicated.  The  formation  of  antral  foci  is  possible  in  addition  to  r;.) 

the  natxiral  foci  (Zhdanov,  1955)  • 

A  person  is  usually  infected  by  a  mosquito  bite,  but  the  disease 
may  be  transmitted  also  by  ticks.  ,(  ;•  ,c 

The  incidence  of  the  American  S,|;;.  Lonis- encephalitis  is 
strictly  seasonal.  Thus  in  the'  Paris,  Illinois,  epidemic  of  1932»  f 
most  of  the  Cases  occtirred  in  the  month  of  August.  /The  1953  epidemic  '  : 
in  St.  Louis  and  Kansas  City  Was:  also  definitely  seasonal  in  nature;  ;  . 
88.5?^  of  all  the  oases  occurred  in  Atigust  and  September.  The  outbreak 
of  the  St.  Louis  encephalitis  in  1957  also  took  place  in  the  summer- 
fall  season  and  the  largest  number' of  oases  also  occurred  in  August. 

The  disease  affects  primarily  the  people  in  the  city  auburbs  and ^ 
rural  areas.  Thus  in  1933  there  were  69  cases  recorded  for  ihe  100,000  : 
population  of  St.  Louis  and  212  cases  for  the  100,000  suburban  population 
The  largest  number  of  cases  always  occurred  in  the  areas  of 
large  water  bodies  (lakes  and  rivers)  which  are  favorable  for 
mosquito  bs^eeding.  ■  :v,  r..;  . 

All  age  groups  were  affected  by  the  epidemic.  ;  The 'highest  .  ■  - 

incidence  was  nOted  among  young  children  and  people  over  45*  In  one  .1  • 
adult  population  the  incidence  was  higher  among  men^  :  ;  .'i  ■ 

The  clinical  picture.  The  incubation  period  lasts  from  4  days 
to  5  weeks.  Prodromal  symptoms  occasionally  occur  at  the  end  af  the 
incubation  periods  the  patients  complain' of  eaiiaustionf  headaches,  , 
stomach  aches,  and  muscle  pains;  occasionally  conjunct ivities  is  ' 
revealed.  The  disease  takes  an  acute  course  i  .  The  body  temperature 
rises  to  40“41°»  and  is  followed  by  vertigo, : ataxia j  a  rigidity  of 
the  occipital  muscles,  and  the .  loenig  symptom.  The  patient  's  mind  is 
disordered,  there  is  a  tremor  in  the  limbs,  and  paralysis  develops.  ,  . 

The  disease  is  particularly  serious  in  the  case  of  young 
children,  frequently  ending  in  .death  within  2  to  A  days,  -In  10  to  4(^0 
of  the  infected  children  Tinder  6  months,  the  nervoTxs  system  is,  as  a  ,  ; 
rule,  seriously  affected  to  the  extent  Of  producing  an  epilectic 
condition.  The  disease  is  somewhat  loss  seriOiis  in  the  case  Of  Older 
children;  but  even  in  such  cases  it  is  freq'hently  acU'fce  iand  fulminant 
and  ends  in  death. 
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Beutrophylic  leucocytosis  (10,000-14,Q00  leucocytesper  1  m^)  is 
usually  found  in  the  patient  ’  s  blood.  ;  ;  ’  . 

The  cerebrospinal  fluid  is  bleah  ^  out  under  sli^t 

pressure}  it  contains  pleoc^os is  ^ from  500  cells  ^-iid  up)  with  ^ 
lymphocytes  and  monocytes  predominating.  The  4’iamtity  of  alb-uman  is 
somewhat  increased  and  the  s^ar  content  does  not  exceed  the  porm.  ^ 

dii  serious'  cases  recuperation  may  take  several  months,  but  in 
milder  cases  the  disease  may  be,  ever  in'  several  weeks.  The  recovery 
is,  as  a  rule,  complete  in  adults  and  older  Children.  About  5^  cf 
the  former  patients,  however,  retaih  residual/sjnnptoms  in  the  form  cf 
wealoiess,  tremors,  and  mental  debility.  The  mort^ity  rate  fluctuates 

according  to  the  age  of  the  patients^  from  5  to  30?fe. 

Pathological  anatomy.  A  macroscoj^io  test .reveals  a  hyperemia 
of  the  Vessels  and  a;  petechial  hemmmrha^  in  the  membranes  and  tissues 
of  the  brain;  the  fluid  is  transparent. 

A  miCroScopib  investigation  reveals  a  hj^crsmia  of  the 
meningeal  and,  cerebral  vessels,  hemorrhages,  and  perivasonl^  , 

infiltrates  consisting  primarily  of  l^lhoCytes  with  an  admixture  of 
plasmatic  Cells  and  macrophages.  Outside  of  the  vessels  the  ,  "  ^ 

infiltrates  are  found  in  the  cerebray  cortex,  as  well  as  in  the  pons 

varolii,  and  consist  of  microglia,  plasmatic  cells,  and  nSutrophy Is. 

Degenerative  ahd  necrotic  foCi  are  freauently  found  in  the  center 

of  such  infiltrates.  .  • 

Hyperemia  of  the  vessels  and  cellular  infiltrates  are  found  in 
all  sections  of  the  cerebrum  and  the  upper  sections  of  the  spinal  cord. 
Degenerative  changes  Of  the  nerve  cells,  as  well  as  hecrotic  foci, 
etre  recorded  primarily  in  the  cerebral  cortex,  pon  varolii,  basal 
ganglions,  and  the  medulla  oblongata.  '  .  . 

Comparing  the  pathohistological  picture  of  St.  LoUis  encephalitis 
with  the  changes  peculiar  to  the  economo  type  of  lethargic  encephalitis, 
it  may  be  pointed  out  that  in  the  ;foriier  case  the  inflaimnation  foci 
are  more  widely  defused  in  the  cerebral  cortex  while  the  foci  of 
degeneration  and  necrosis  are  considerably  more  pronounced. 

In  addition  to  the  changes  in  the  central  nervous  system,"  the 
St.  Lodis  encephalitis  reveals  a  considerably  moie  pronounced  swelling 
and  necrosis  of  the  epithelium  of  the  kidney  canalicuii  than  in  the ■  ' 

case  of  Japanese  encephalitis  (l.  A.  Siiber, ‘1945) •  ■ 

t.nborribory  diagnosis;  A  reliable  diagaosis  of  the  American 
encephalitis  Can  be  made  only  by  iabOratbfy  methods  which  amomt  to 
the  isolation  of  the  virus  and  serological  investigations. 

The  most  reliable  method  of  isolating  the  virus  in  man  is  the 
method  of  intracerebral  infection  of  white  mice. 

The  patient's  blood  and  cerebrospinal  fluid  are  used  for  such 
investigations,  and  in  the  case  of  dead  bodies  samples  of  the  brain 
are  used.  '  ' 
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The  intravital  isoiation  of  the  virus  from  tlie  blood  and 
cerebrospinal  fluid  of  the  patient  iU  veiy  difficult, 
the  method  of  consecutive  passages  ts  resorted  to.  The  best  time  for 
isolating  the  virus  from  the  blood  is  hetween  the  3rd  and  7th  day  of 
the  disease.  After  that  or  at  the  very  onset  of  the  disease,  it  is,  T 

as  a  rule,  impossible  to  isolate  the  yirua  from  the  patient's  blood. 

It  is  quite  easy  to  isolate  the  Virus  from  the  brain  of  dead 
persons.  Pieces  of  the  braL'n  are  emulsified  in  a  physiologic  solution 
in  wuch  a  way  as  to  produce  a  10^  emulsion,  0.03  ml  of  which  is  then 
injected  intracerebraliy  into  white  mice. 

There  are  2  methods  of  finding  specific  antibodies s  a  complement- 
fixation  reaction  and'  a  neutral  reaction. 

The  complement-binding  antibodies  appear  in  the  patients  at  the 
end  of  the  first  week  of  the  disease,  and  the  virus*ineutralizing  anti¬ 
bodies  a  month  later.  These  periods  should  be  taken  into  account  when 
making  a  laboratory  diagnosis,  .The  complement-fixation  and  neutral 
reactions  are  produced  by  the  psual  methods.  Bearing  in  mind  the 
results,  attention  should  he  ’focused  on  the  fact  that  the  St.  Louis  ! 
virus  is  immunologically  related  to  the  viruses  of  the  lapses e  ahd 
Nile  encephalitis,"  .  r  . 

The  serum  of  Japanese  encephalitis  patients  therefore 
neutralizes  the  St,  LOuis  virus  but  in  lower  titers  tha^  the  homdlpgical 
strain,  and  the  serum  of  the  St.  Louis  encephalitis  patients 
partially  neutralizes  the  virus  of  the  West  hil©  encephalitis. 

Treatment.  .There  are  no  specific  methods  of  treatment. 

Prophylaxis.  The  principal  prophylactic  methods  against  the 
American  St.  Louis  encephalitis  is  the  fi^t  against  the  carrier 
mosquitoes. 

The  measures  designed  to  extemiinate  the  mosquitoes  and  prevent  : 
their  breeding  should  also  be  accompanied  by  protective  .me asiires 
against  their  bites.  ^  .  .  r  -  ^ 

-In  view  of  the  available  indications  that  certain  types  of 
ticks  are  epidemiologically  effective,  measures  should  be  taken  to  , 
exterminate  them  and  prevent  their  bites. 

Specific  prophylactic  measures  against  the  American  St.  Lopis. 
encephalitis  have  not  yet  been  ifiully  developed.  A  dead  vaccine 
inactivated  by  fomalin  (Sabin,  1,943)  and.  a  vaccine  prepared  from  a 
virus  inactivated  by  ultraviolet  radiation  are  nOw  in  the  sta.ge  Of 
experimental  investigation,  ■  ^  >  i 

The  American  Western  Equine  Encephalomyelitis 

Definition.  The  American  western . equine  encephalomyelitis  is 
a  viral  epizootic  disease  of  horses  and  mules.  The  virus  is  pathogenic 
for  men  and  cai^ses  a  disease  similar  to  the  American  St.  Louis 
encephalitis , 


History.  Seasonal  .epideitics  of  equine  aM  mule  encephalomyelitis 
have  heen  recorded  in ‘the  U.S.  for  a  long  timei'  ‘  \  V 

A  large-scale  epidemic  of  equine  encephalomyelitis  was  recorded 
in  193C)  ih  California,  ih  their  etud^  of  that  epidemic,  Meye^»  . . 
Herring,  and  Howitt  (1931)  were  the  first  to  isolate  a  filtrable  virus, 
the  causative  a^ht,  from  the  brains  Of  hordes, 

«^  ilh  1932  fieyer  reported:  ^or  the  first  time  of  tWee  q^eS  of 
encephalitis  in  childreii  who  had  had  close  contact  with  the  sick  hofses,' 
A  large-sqaie  equirie  ehcephalomyelitis  brolte  Out  in  Minnesota 
in  1$54  and  lasted  until  1937.  'Durihg  that  period  41  )(159  of  ihe  / 
state’s  737 » 000  horses  trere  affected  by  the  disease  aiid  2 ,'200  of  them 
died.  Six  oases  of  people  Sffedted  by  -that  epidemic  were  also  recorded ' 
during  that  period, 

A  large  hiimber  of  people  were  affected  by  the  disease  ih 

CaliforniS.  in  1937,  ahd'40  of  theirt  died^^^  ’  ;  .  iV 

In  1938  a  lar^iscale  epidemic'  df\ equine  .encephalO^eiitis 
broke  out  in  Massachussetts  and  Bhode  Island, ‘  \dfere  the  hii^  tocidehce 
of  the  disease  among  horses  was  paraileied  by  a  number  of  cases  among 

peoples  -  y-' .  .i;  O,'-. 

in  that  same  year  Howitt  was  the  first  to  isolate  the  viiuS  of 
the  western  equiiie  ehcephalomyelitis  from  the  hrainS  of  the  dead  '  ^ 
horses  and  the  blood  of  human  patients,  " 

The  largest  epidemic  brou^t  about  by  the  virus  of  the  western 
equine  enoephalomyelitis  tbcik  place  ih  1941  ,ih  Mqrthliakdta, 

Miiiiiesota,  ‘and  the  adjaceht  Cahadish  provinces.  The  epidemic  affected  V' 
more  than  3 » 000  people  and  the  mortality  rate  was  between  9  and  15?^ 
(Olitai^  .and' Cas’alS,  1952),  "  '' 

In  the  f  ollowing  years  the  disease  was  Ijeriodioally  'recorded  ih 
certain  westerh' stateh'df 'the'U.S.'/’;'' ^ 

’  Etibloav.  '■  The'  a^ht  of  the  disease'  is  the  filtrable  virus 
Polyvectus  ocoidentalis.  The  virus  filters  through  the  Berkefeld 
candles  N,  V,  and  V/  and  through  the  Zelts  filters,  and  has  a  diameter 
of  25“49|il  '•  .  ..  -  ' 

Seen  through  an  electron  microscope,  the  virus  Of  the  western  ’ 
equine  encephalomyelitis  dppears  like  a  round  particle'  dith  irregular 

edges. .  ^  "  i  ■ 

By  ith’  antigenic  structure  the  agent  iS  related  to  that  Of  the  , 
American  eastern  eqUine  ehcephaloEy'elitis,  which  IS  revealed  by  a 
complernerit-fixatioh  reaction.'  This  Telationship  bbuld  hot  be 
established  by  neutralization  ahd  chiasmiic  resistance  tests.  ' 

The  virus'  has  a  definite  Stability'.  Under  refrigeration  ^  f-;  ! 

conditions  its  maximum  s'tability  can  be  achieved  at  liH  =*  7”8.5*  .  In  a 
medium  with  a  pH  below  6, ‘5  the'  virus  is  rapidly  ihactivated.  '  At  a 
temperature  of  6o°  the  virus  is  destroyed  in  10  minutes  j'  bu^^^ 
be  preserved  for  a  long  time  in  a  Ol 5/^  phehol  solutiqh  and  a  0,05;^, 
mercuric  bhlbride  solutiohi  Thiolic  acid'  eSter  and  jfhetiyl-mercuric  1 
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■bbrite  can  be  used  as  virus-preseivativeb  (  ^  i  it  10, 000  and  1  s50»000  . 

solutions) »  The  virus  can  be  wellrpreserved  a  cold  ,509!»  buffer 
glycerin  at  pH  «  7,4-7«5,  "as  well  ^ 

Casals,'  1,952).  V  V  -h 

'  >ia^  ^imals  and  birds  are  susceptible  to 't^ 
enoephalmyelitis^  Worses ,  monkeys ,  yats ,  {h^sters ,  squiiiels,  dPS® » 
reindeer, .gophers,  palves,  goats,  black  ^ouse,  and  pigeons.  Among 
the  eyperimenta,!  animals,  white  mice,  guinea  pigs,  and  rabbits  are 
susceptible.  ,  Sheep  and  oats  are  among  the  resistant  animals. 

.  domestic  and  certain  I^Ttes  .6^^  develop  yirusemia  after 

the  affection  but  without,  any  symptoms  pf  the  disease  (Hammond  and 

Reeve's,  ■1945) •  ' 

A  white  mouse  .is  the  most  .convenient  experimental  model.  When 
infeoted  ihtracerebrally,  the  virus  infects  and  kills  the  mouse  in  a 
10"®  dilution, . and  intranaaally  a  dilution.  ^I^rger  doees  are 
required  for  intra-abdpminal  and  intramuscular  inf ections . ,  ;;;;  ’ 

In  2  to  6  days  after  the^  intracerebral  injection  of , the  virus , 
the  mice  reveal  symptoms  of  taeningo-encephalomyelitis i  a  generalized  .rr 
spastic  contraction  .of  the  muscles,  spastip  paralysis,  and  iunpoordinateu 
movements. .  Death  may 'come  on  in  a  few  hotirs  after  fhe  appearance  of  . 
the  first  symptoms  of  the  disease  but  more  frequently  in  .one  to  .?  days. 

Enidemioloey .  The.  reservoir  of  the  virus  in  nature  1ms  not 
been  finally  established,  but  it  is  assvuhed  that  it  resides  in  various 
wild  birds  and  animals.  r .  .^i  ."r-  ='-■:■  ■•.  ^  .v:.^ 

it  has  been  established  that  domestic  fow^I,  particularly  yoimg  ; 
chicks,  reveal  (viremia)  i^thout  any  symptoms  of  the  disease  aifter 
being  infeoted  with  the  virus  by  mosquitoes.  Similar  data  have  been 
obtained  after  the  infection  of  certain  types  of  wild  birds. 

Wild  ducks  and  geese,  hawks,  storks,  btn?3?ow  owls,  pheasants, 
sparrows,  and  quail  were  found  .to  be  susceptible  to  .the  virus  ^ 

(Seaburton  and  Berry,  1941}  Titser,  1958}  Ro°hhill  and  Clerk,  "^9^)  •  ■  I 

Investigating  the  blood  of  sparrows  caught  in  the  state  of, 

New  Jersey,  Holden  isolated  2  virus  stems  _of  .;the  western  equine 
encephalomyelitis  (.1955)*  ViiUs-neutralizing  antibodies  were  found 
in  the  sera  of  12  domestic'  fowl  in  the  same  area.  ,  r  . 

There  is  reason  to  believe  also  that  numerous  types  of  wild 
animals  are  the  reservoir  of  the  virus,  as  it  has  been  found  that 
forest  and  fxuyy  rats  are  susceptible  to  the  virus  (Grundman,  ,1943).'  .  ■ 

It  has  now  been  established  that  certain  types  of  mosquitoes 
( Culex  tarsalis.  Aedes  dorsalis.  Aedes  aegypti.  Aedes  vexans.Aedes 
taeniarhvnchus «  etc. )  andeticks  ( Dermacentor  variabilis.  Dermacentor  , 
andersoni.  etc.)  experimentally  infected  with  the  virus  of  western 
encephalomyelitis  can  infect  horses  and  various  experiniental  animals  , 
(Kelser, . 19331  Simons,  Reynolds  and  Cornell,  1930) . .Seaburton  and  n  .  ; 
Berry  ( 1,941 )  eiiowed  that  the  yisuS  of  the  disease  pan  be  transmitted  , 
from  infected  guinea'  pigs  to  ground  squirrels  through  forest  ticks 
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(Permacentor  andersoni).  It  was  also  established  that  the  tiolcs  transmit 
the  virus  to  their  progeny* 

Pa  1941  Hammond  isolated  the  virus  from  Culex  larsalie 
mosquitoes  caught  in  the  open* 

Following  large-scale  epizootic  and  epidemic  outhre^s  of 
western  equine  encephalomyelitis  in  the  Mississippi  Hiver  valley,  a 
search  was  carried  out  for  the  virus  reservoir  in  the  inter-epidemic 
period*  4s  a  result j  4  stems  of  the  virus  were  isolated  from  the 
Culex  tarsalis  mosquitoes  and  one  stem  from  the  Aedes  vexans  mosquitoes 
(Barros,  1954) • 

At  the  same  time,  the  neutral  reaction  produced  with  the  blood 
serum  of  the  domestic  animals  and  birds  was  found  to  be  positive  in 
18^  Of  the  cases,  and  with  the  sei*um  of  wild  birds  in 

According  to  Olitsljy  and  Casals  ( 1952),  the  infective  agent  of 
the  westem  equine  encephalomyelitis  circulates  in  the  following 
manners  the  bird  ticks  maintain  the  virus  under  natural  conditions  and 
the  mosquitoes  transmit  it  to  other  birds,  as  well  as  from  birds  to 
horses I  the  same  type  of  mosquitoes  carry  the  virus  among  people* 

I  The  possibility  of  an  experimental  transmission  of  the  virus  by 
mosquitoes  and  ticks  to  animals  and  birds,  as  well  as  their  capacity 
for  spontaneous  infection,  justifies  the  assumption  that  they  are  the 
virus  carriers* 

The  possibility  of  other  types  of  carriers  is  not  ruled  out* 
Kitselman  and  Grundman,  for  example,  established  (l940)  that  fleas 
(Triatoma  sanauisuga)  can  be  spontaneously  infected  with  the  virus  of 
the  western  encejiialomyelitis* 

Further  research  will  produce  more  definite  information  in 
regard  to  both  the  reservoir  of  the  virus  in  nature  ^d  the  meVhods  of 
its  ciroiilation*  It  is  already  possible  to  assume,  however,  that  /ttie 
western  equine  encephalomyelitis  will  be  grouped  with  the  infectious 
diseases  characterized  by  natural  focal  aspects* 

Horses  and  domestic  fowl  can  be  infected  in  natural  foci  by 
mosquitoes  and  ticks  and  become  secondary  reservoirs  of  the  virus* 

Being  close  to  man,  the  virus-canying  sick  horses  and  domestic  fowl 
are  particularly  ctogerous  from  an  epidemiological  point  of  view* 

People  are  apparently  infected  by  mosquito  bites. 

As  a  rule,  people  are  affected  by  the  disease  during  the 
epizootics  among  horses*  .Individual  eases  are  also  known  of  people 
being  affected  by  the  disease  which  is  not  connected  with  epizootics* 

The  largest  epidemic  of  qqjtine  encephalomyelitis  affecting  509 
people  occurred  in  1941  in  Mainitoba,  Canada. 

Epizootics  of  western  encephalomyelitis  among  horses,  as  well 
as  outbreaks  of  the  disease  among  people,  occxa:  primarily  in  the 
western  states  of  the  U.S,  and  the  adjacent  Canadian  areas,  the  highest 
incidence  being  observed  in  the  miral  areas,  i 

Cases  of  western  equine  encephalomyelitis  are  very  seldom 
recorded  outside  of  the  mentioned  areas. 
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Worthy  of  attention  is  the  report  that  the  virus  stems  isolated 
from  wild  rodents  and  Dermaoentor  marginatus  ticks  in  recent  years  in 
Czechoslovakia  were  found  to  he  identical  to  the  virus  of  the  American 
western  equine  encephalomyelitis  (according  to  A.  A»  Smorodinstyev)* 

The  above  fact  is  of  great  interest,  as  the  American  western  equine 
encephalomyelitis  is  not  yet  well  known  in  Europe; 

The  incidence  of  western  equine  encephalomyelitis  is  strictly 
seasonal:  all -the  known  oases  of  the  disease  were  recorded  between  the 
middle  of  July  and  the  middle  of  September.  The  disease  may  a^so  be 
called  an  occupational  disease:  it  affects  primarily  workers  ^ 
agriculture  living  in  the  epizootic  areas  and  persons  working  in  the 
open  air* 

Children  account  for  a  considerable  percentage  of  the  patients. 
Forty  of  the  509  people  infected  in  Manitobe  were  children  ( 27  under 
one  year  and  13  under  4)  • 

The  olihical  -picture .  The  Clinical  picture  of  the  American 
western  encephalomyelitis  resembles  the  St.  Louis  encephalitis.  The 
incubation  period  lasts  from  5  to  10  days  and  less  often  to  21  days. 

The  prodromal  period  is  characterized  by  slight  headaches, 
drowsiness,  fever,  and  nausea.  Then  the  temperature  suddenly  rises 
to  40“41^  and  remains  at  that  level  from  7  to  10  days.  The  nervous 

system  becomes  disordered:  severe  headache,  insomnia j  and  vomiting. 

Drowsiness,  speech  impairments,  ataxia,  nystagmus,  a  tremor^of 
the  extremities,  and  convulsions  mj^r  be  observed  when  the  disease  is  at 
its  highest  point.  Observed  also  are  occasional  hallucinations,  loss 
of  memory,  and  even  a  coma.  Paralysis  of  the  extremities  develops  in 
10-159^  of  the  cases.  Considerably  less  frequent  is  paralysis  of  the 
eye  muscles  (Olitslqr  and  Casals,  1952). 

Neutrophylio  leucocytOsis  is,  as  a  jrule,  found  in  the  leucocytes 
with- the  total  quantity  of  leucocytes  ranging  from  10,000  to  l6,000  per 

1  ml^-  ^ 

Pleocytosis  ( Up  to  4OO  cells  and  more)  is  found  in  the  cerebro¬ 
spinal  fluid,  and  the  amount  of  albumin  increases;  the  sugar  content 
rises  insignificantly  or  remains  unchanged. 

Occasionally  the  course  of  the  disease  becomes  abortive.  In 
such  cases  the  20-30  hour  fever  and  the  headaches  are  followed  by 
recovery.  '.The  disease  is  frequently'  observed  in  indistinct  forms  - 
without  any  pronounced  clinical  symptoms,  but  with  an  accumulation  of 
virus-neutralizing  antibodies  in  the  blood. 

In  favorable  cases  the  disease,  as  a  rule,  ends  in  complete 
recovery.  The  mortality  among  adults  does  not  exceed  but  among 
children  it  goes  up  to  209J.  ;  ;; 

Pathological  anatomy.  Jiacrbsoopic  and  microscopic  investigations 
reveal  changes  in  the  central  nervous  system  evidencing  occurrences  of 
meningo-enoephalitis  which  resemble  those  ocCvirring  in  St.  Louis 
encephalitis.  V/hen  the  spinal  cord  is  affected,  small  foci  of 
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patliolo^cal  chiaoges  axe  noted  in  the  npper  area  of  the  neck.  Infection 
sources  characterized  hy  a  focal  accumulation  of  glial  cells,  peri- 
yasculax  l^phatic  infiltration,  and  a  necrosis  of  the  nerve  cells 
appeax  in  the  gray  substance.  Opcasionally  there  is  a  diffuse  infil- 
tration'  of  the  gr^  substance  of  the  spinal  coxd  ,with  ^aBl  accumulation  of 
neutrophyls  and  mononuclears.  Separate  sources  of  microglial  accvomi- 
lations  and  myelomalacia  without  an  inflammatory  process  are  found  in. 
the  white  substance  of  the  spinal  cord  (Olitsky  and  Casals,  1952) • 

Diagnosis .  She  iaboratoiy  methods  of  diagnosing  the  American 
equine  encephalomyelitis  are  the  same  as  those  used  for  th©  St.  Louis 
encephalitis,' „■ 
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•  Treatment,  There  are  no  specific  methods  of  .treatment  at  presents 
The  Tise  of  hyperimmune  serum  in  experiments  on  animals  is  found 
to  be  effective  only  when  it  is  introduced  before  the  symptoms  of  the 
disease  appear.  The  introduction  of.  the  serw  after  the  appea,rahce  of  : 
the  clinical  symptoms  is,  with  fare  exceptions,  tiseiess  ( Olitsky,  : 
Slessinger  and  Morgan,  1945)*  ^  ^  '■  .  ,  , 

.  Sulfa  drugs  were  found  to  be  ineffective v  There  is  no  available 
published  materials  on  the  treatment  with  antibiotics. 


Eronhylaxis,  A  formalin- treated  vaccine  pf %ared  from  a  virus 
cultivated  on  chicken  embryos  is  now  used  in  the  T.S.  for  the  specific 
prophylactic  treatment  of  horses.  This  vaodahe  was  approved  also  for 
people.  Specific  antibodies  were  revealed  in  the  bldod  serum  of  people 
after  2  vacoihations.  The  general  reactibh  to  the  vaccine  was  moderate i 
A  bivaleht  formaiin-treated  vaccine  designed  as  a  prophylactic  measure 
against  western  and  eastern  encephalomyelitis  has  now  been  developed 
in  the  D.S,  (Bard  ahd  Finkiestein,  1940)*  ^uf  the  effe’ctiyeness  of  the, 
vaccine  for  the  immunization  of  people  must  still  be  tested  in  epidein-  ■ 
iological  experiments. 'a,, z.'' 

The  use  of  a  specific  antisenam  as  a  prophylactic  measure  agaihst 
the  disease  in  main  has  hot  produced  any  satisfactory  results. 

The  measures  designed  to  exterminate  the  mosquitoes  arid 
protect  the  people  from  their  bites  a,re  the  same  Ss  those  used  in  other 
diseases  transmitted  by  these  carriers i'  :  ‘7  '  ‘  ^  r  . 

American  Baisterri'  Equine  Enoerihaldmi^litis  ' 

Definition,  The  Amerioari  eastern  equine  erioephalom^iitis  is  a 
viral  epizootic  disease  of  horses,  mules,  and  birds.  The  virus  is ^ 
highly  pathogenic  also  for  manj  it  brings  about  a  grave  disease  vixich 
is  characterized  by  the  (inflammation  and  destruction  of  the  cells  of 
the  central  nervous  system. 


History.  The  first  o^es  of  e4tiine  encephaloiiiyelitis  in  the 
eastern  states  of  the  U.S*  ('Yirginiai,  Delaware,  New  Jersey,  and  Maryland.) 
were  recorded  in  1955.  In  that  Same  year  Teh-Broedk  and  Merrill  isolated 
the  virus  from  the  brain  of  dead  sniinals.  » 

-  In  1958  Paaerhil,  Webster,'  and  Wright  first  isolated  the  virus  ■ 
from  the  brain  of  a  person  Who  had  died  of  that  disease.  - 

A  large-soale  epidemic  brought  about  by  the  agent  of  the  eastern 
et^uine  encephalonye litis  broke  Cui  in  '1958  ici  Massachusetts.  -A  total  ol 
54  oases  were  reoorded,  mostly  among  children.  The  mortality  in  that 
outbreak  went  up  to  745^  (01itSl<y  and  Casals,  195^). 

Isolated  cases  of  people'  infected  With  that  disease  were  recorded 
in  Texas  and  Indiana  in  the  following  years  (1959»  1941 >  and  1942). 

.  Identical  or  similar  strains  of  the  virus  were  isolated  in 
Argentina  and  Bra,zil. c  ■  .v',;  ; 

^  Etiology  The  0  agent  of  the  disease  is  a  filtrable 

virus  PolyveCtus  orlentg.:ii3  The  'virus  -  filters  through  the  N,  y,  and  ; 

W  Berkefeld  Candles  and  Zeits  "filters .  The  Size  ?of  the  virus  ranges 
between  20  and  50  .  The  virus  can  be  ea;sily  produced  on  chicken 

embryos  and  tissue  cultures.  ;  Aooordingf  to  an  available  description,  the 
virus  of  the  eastern  equine  encephalomyelitis  is  oultivatsd  on 
gambusia  embryos,  whereby  the  latter  are  placed  in  a  5-5  ml  medim 
consisting  of  5  parts  of  Hanks  saline  solution  and  1  p^t  of  an 
ultrafiltrate  of  a  'bull’s  serum  (BpJ^ett,  Sanders,  1954)» , 

By  its  biological  characteristics  the  vdpus  of  the  .  eastern  ; -x 
equine  encephalomyelitis  is  closely  related- tp.  tha.t  of  the  western 
encephalomyelitis.  But  both  vircses  are .oomparativeiy.  easy  to  differeni;!* 
ate  by  the  oanplement-fixatipn  reaction,-  as  well  as  in  iests  with 
chiasmic -neutralization,  .j:  -f./Ov' 

V.  M.  Zhdanov  (l953)  considers  it.  necessary  -tp  single  pnt  the  ; 
following  geographic  varieties  pt  the  eastern  encephalitis  virus; 

<£)  Polwectus  orlen-fcaiis  var.  nofdioa.  confined  to  the  eastern 
areas  of  North  Amerioai  . .  :  "  '  :  ?  :  .  ' 

b)  Polwectus  orientaiis  var.  ybrasiliensis,  confined  to  Brazllf 

c)  Polwectus  orientaiis  var.  argentinae,  confined  to  Argentina, 

-  The  above-listed  tj^es  pf  virus  differ  bol'l?  degree  of  .  - 

pathogenicity  as  well  as  by  the  antigenic  structTn:*e.  ,  ' 

Monkeys,  cats,  sheep,  hedgehogs,  pigeons,  and  quail  are  susceptible 
to  the  eastern  encephalomyelitis  virus ,  and  other  experimental  animals  — 
white  mice  and  guinea  pigs.  The  pathogenicity  of  the  eastern  encephalo¬ 
myelitis  virus  is  considerably  greater  than  that  of  the  western 
encephalomyelitis.'  \ 'v*  ’  v 


E-pidemiology . ;.  Eastern  encephalomjre  litis  is  now  prevalent  amphg 
horses  and  mules  in  the  eastern  states  of  the  .H.S .,  Canada  (Ontario),  1: 
Mexico,  Panama,  Cuba:,  Brazil,  and  Argentina. 

Cases  of  both  eastern  and  western  equine  encephalomyelitis  have 
been  recorded  in  5  states  (Alabama,  Michigan,  and  Texas). 


,  The  reservoir  of  the  virus  in  nature  has  not  yet  been  finally 
established.  It  is  assumed  that  birds  ^e  the  reservoir  pf  the 
infection.  ,  .  -  . , 

Iiifected  birds  were  f  b\md  in  1948  among  the  pheasants  and  pi^pns 
cau^t  in  the  endemic  areas;  the  virus  of  the  eastern  encephalo-  ^ 

myelitis  was  isolated  from  the  birds*  blood  (Olitsky  and  Casai's,  1952).  ; 
Ten-Broeck  (1940)  observed  viremia  in  birds  wiihout  any  clear  symptoms  i 
of  the  disease. 

Following  an  investigation  of  the  blood  of  547  vild  birds  caught 
in  Louisiana;  Kisslingj  Chamberlin;  Sikes ;  and  Eidson  (  1954)  showed  that 
some  types  of  wild  birds  contain  the  virus  of  the  eastern  e(iuihe 
encephalonQrelitis  in  their  blood.  It  was  possible  to  reproduce  the 
disease  in  an  experimental  infection  of  wild  bi^fds  by  exposing  them  to 
infected  Aedes  aegvpti  and  Aedes  triseriatus  moSquitpeS.  Two  to  four 
days  after  the  infecticai  virusemia  was  found  in  all  the  birds;  and  an 
increasing  number  of  virus-neutralizing  antibodies  was  observed  in  the  , 
serum  of  the  surviving  birds.  A  lethal  form  of  the  infection  was 
obse^ed  in  some  of  the  birds.  ,  . 

Horses  apparently  represent  an  additional  reservoir  of  the  virus 
in, nature.'  ■  ;  '  i--,,;'. 

Horses  were  infected  by  exposing  them  to  infected  Aedes  aegypti 
mosquitoes.  Serious  diseases  ending  in  death  frequently  developed  as  a 
result.  An  accumulation  of  virus-neutralizing  antibodies  was  found  ^ 
the  serum  of  all  the  animals,  3)he  attempt  to  infect  horses  by  exposing 
them  to  mosquitoes  which  had  fed  on  sick  animals  ended  in  failure 
(Kissling,  Chamberlin;  Edison;  Sikes ;Buocai;  1954)=  According  to 
scans  opinion  (Schaeffer;  Arnold;  1954) »  horses  cannot  serve  as  the 
sotirces  of  infection  of  mosquitoeS;  as  the  virus  titer  in  their  bloOd 
is  relatively  low. 

It  is  now  known  that  the  Aedes  solicitans.  Aedes  yexan,  Aedes 
oantator,  and  Culex  restuans  mosquitoes ;  as  well  as  the  Permacentor 
andersoni  tickS;  can  be  infected  with  the  virus  of  the  eastern  equine 

encephalomyelitis  under  experimental  conditions  (Zhdanov;  -1953}  ;  ^  ^  ^ 

Olitsky  and  Casals,  1952). 

It  was  .possible  to  'infect  the  Aedes  aeavuti  and  Aedes  triseriatvs 
mosquitoes  with  the  virus  of  the  eastern  and  western  encephalomyelitis 
by  feeding  on  infected  chicks  'under  experimental  conditions  (Chamberlin.; 
Corristan,  and  Sikes,  1954)* 

Spontaneous  infectiveness  with  the  virus  of  the  eastern  equine 
encephalomyelitis  was  established  in  the  Ouliseta  melan'ura  and 
Mansonia  nerturbans  mosquitoes,  as  well  as  in  the  Permaxyssus  gallinae 
ticks  (Ho^tt,  1949,  Holden,  Miller  and  Pobbinsk,  I954). .  It  was  also 
proved  that  the  virus  is  capable  of  multiplying  in  the  Aedes  sollicitans 
mosquitoes.  All  this  prompts  the  assumption  that  mosquitoes  and  ticks 
are  the  carriers  of  the  virus. 

People  are  apparently  infected  by  the  bites  of  the  infected 
mosquitoes  and  ticks. 


Eastern  encephilomyelitis  iM  strictly  $easonalt  all  the  observed 
cases  of  the  disease  occurred  hetKeen  July  and  October  ,  ^d  the  hipest 
incidence  was  noted  in  Auguste  T|ie  outbre^  of  the  disease  among  people 
is,  as  a  irule,  preceeded  by  epizootics  among  hbrSbs  and  mule^  A 
large  percentage .  of  the  patients  are  children»  Thus  about. 70?®  of  the 

people  suffering  from  eastern  eftuineeiicephalomyelitis  were  ohildten 

under  to.  ^en  and  women  are  e4ually  susceptible  to  the  disease, 

'  'rbo  rtl-iwical  biotureV  The  incubation  period  has  not  been  ^ 

determined.  The  course  pf  the  disease  is  usually  painful _snd_oonsistB 
of  2  phase's.  The  first  cliftical  Symptoms  appear  puddently.  ;  d!he  patiercJ 
complain  of ,  severe  headaches  accompanied  by  iiausea  and  Vomiting,  The 

fever  lasting  24-56  hours  is  fpllowed  by  a  slight  alleviation. 

This  is  followed  by.  the  second  jdiase  of  the.  disease*  ^he  '  v 
temperature  rises  tP  40-41°  and  is  dccpmpahied  by  increasing  drowsiness » 

The  disease  progresses  rapidly,  the  patients  develop  eonvuls ions , 
rigidity  of  the  occipital  musdles,  ahd  a  paralysis  of  the  extremities.^ 

The  disease  is  frequently  fatal,  ^n  opistotonos  or  coma  is  occasionally 
observed  (Olitsky  and  Casals,  1952). 

Pleocytosis  is  found  in  the  cerebral  spinal  fluid  (up  to  1,000 
cells  per  1  ml5)|  neutro^yls  are  predominant  iil  the  early  stage  of  the 
disease  and  monanuclears  later  pn.  The  Albumin  content  increases  and 
the  quantity  of  sugar  remains  unchanged. 

The  acute  manifestations  of  the  disease  last  from  Several  days 
to  5  weeks,  averaging  about  1  week.  The  mortality  during  the  outbreaks 
was  as  high  aS  74^,  The  various  after-effeots  remaining  after  recovery 
range  from  emotional  instability  to  Various  types  of  paralysis  and 
mental  derangement  (Parber,  1 9 40).  In  addition  to  the  Oases'  revealing 
an  exceptionally  serious  clinical  picture,  the  disease  may  also  take  ah: 
imperceptible  course  (Olitsky  and  Morgan,  1939)*  \  , 

Pathologi cal  ana.t omv.  A  macroscopic  investigation  reveals  a  .  .v 
hyperemia  of  the  internal  organs  and  a  pulmonary  adema.  A  stasis, 
adema,  and  depression  of  the  cerebral  gsTnis  is  noted  in  the  brain,  A 
Microscopic  investigation  reveals  an  inf laimnation  of  the  cerebral  and 
spinal-cord  membranes  and  necrotic  foci  iix'  the  Cerebrum,  mostly  in  the 
basal  ganglions  aid  the  stem.  The  spinal  cord  frequently  remains 
unchanged,  ■■ 

Laboratory  diagnosis ,  Easically ♦  the  laboratory  diagnosis  is 
not  different  from  the  one  of  the  American  St.  iouis  encephalitis  or 
the  western  equine  encephalomyelitis. 

Treatment,  There  are  no  specific  methods  of  treatment.  'Syiaptoffiatic 
therapy  is  used  and  complete  bed  rest  pxrescribed. 
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•  l^ophyl^is,  A  formalin-treate'd  vaddiiie  a^^irus 

produced  oh  Ohioken  einbi^os  has 'beeh  successfully  lised  in  the  U.S*  “ 
for  bhe  s^jecific  propH;^laxis ‘Of  the  disease -in  horSesi  '  ”  ‘  sv^  o  ;  I  .  v  ^ 
The  vaccine  Ima  not  yet  been  tested  in  large-scale  epidemiologicai 
flypp-rimiewta  £^*1  is'  rCeooiDfflettded-fOr  the ' MASS' ininixuiizatioh  of  pbople* 
The  liflMiuiisatiOh'  of  laboratory  Wrkers  showed ‘%hat  - the  vaociris  ' 
was ‘nOnfeactiTe*  -  The  taboihated  ^workers  -did  hot  oohtrAct  the  -  disease> 

'•=  ”  ih  expefiffiehtal  bbhditiohSj  s]^cifio  8Siti-s6ha"'iMpeded'the 
de#lo^eht  of  the  disease  s  hut  'these  hSve  "hot  yet  been  used  ' : 
projdjylaotic  measures  against  4he  disease  in' p^  i- ' 

The  measures  designed  agaihst  Mdsquitoes  and  ticks  are  the  same 
as  those  used  in  other  diseases  transmitted  by  these  caiTiers»  -  ■ '  r 


Pefiiiitlnhi  ■  'The-  ^Vehezuelah  equihs  ehoephalomye litis '  is  Sh  >  - 

acute  viral  epizObtic  disease  of  horses  ahd  mules,'  ,  “  ‘  \ 

The  virus  is' pathb^hio  in  pebplei  bringing' abbut  ehbephalitis 5  J 
usually  in  mild  form,  s-’'  . 

Histbfy,  The  epizbbtio  Of  the' TenezUeiah  e(|uih6  enbephalomyelitiS 
among  horses  and  mules  was  first  recbrded  in  1955  in  Colombia,  ’  '  ' 

A  lar^-scale  epizootic  broke  out  in  Venezuela  in  1958, 

■  The  virUs  of  the  dise^e  vras  Isolated  i^  1958  by  Beck  and 
Bykov  from  the  braih  of  the  dead  ^'^alsi  '  In  the  following  years  ’ 

enCeihalpii^elitie'epizbOtios  bcbuhred-'inlEcuadbri  Panama,  and  oh  ■  ; 

Trinidad’ Isl^d,  ,V. 

Cases  Of  people  being  affected  by  the  disease  vrere  first  repbited 
by  Casals,  Ciiinen,  and  Thomas  (1945) •‘  ^hbse  were'mild  caSes  involving' 
laboratory  workers.  Two  cases  ending  in  the  death  of  the  infected ' ^ 
people  Obburred  on  Thihidad  island  in  19 45*  Infebtions  bf  people  were 
observed  aisb  in  Argentina  in  1944»  ■. 


'■O'h  Etiology,  The  cauSAtive  aigent  of  the  disease  is  the  fil treble 
virus  Bolyvectus  vehezuelensis,  ■  '  V 

•'  The  vitUs  filters  throU^  the  V, ;  and  W  Berkefeld  candles  and 
Zeits  filters  and  cSh  be  ^eserVed  for  "a  long  time  in  a  5C^  buffer 


solution  of  glycerin  in  a  refrigerator  and  in  a  frozen  state,  ' 

'  ’  eAsiiy  cuiti'mble  bn  ohickeh'  embryos  and  in  tissue 

cultures,  particUleifJy  in  Brlihmeyer  test  tubes  by  the  ^ders  method 
in  Suspended  pieces  bf  iiiterihe  tissuey^  1 5  passages  t^bU^  the 

tissue’  bulture  the  pathogenibity  of  the' virus  in  white  Micev 'when  ' 
introduced  ihtrAcerebrally ,  waS  reduced,’  The  vituS  titration  in ' '  ^  ’  ' 
tissue  culture  was  found  to  be  a  less  sensitive  method  than  the  '  ■ 


titration  ph  white  mibe  (Caydusek,  etb«y  ‘1954)  •, ! 
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I  T  The  Yinw ,  is  paijhogenic  horses,  pules,  mice,  guinea  pigs, 
rabbits i  rata,  dogs ,  cats , ,  shee;^,  and  goats ,  :  Amo^  tte  ;^ipals  , , 
unsusceptible  to  it  ^are  cattle  jand  ihogs,  jThe  :;Whlte  mouse  is  an  experi^n 

mental -model.;  .  xv--  "v.'.  ^o;r  .x:.  xvv- .■r---- 

. ■  V ^White  .pic©  ar®  sensitive  to  ^all  methods  of  infectiont  iptra-  , 
peritoneal,  imtravanou? ,  intracerebr^^  and  subout^eous,.  all  these 
methods  the  infected  pice  reyeal  -the  .tjrpioal  symptoms  mf  the  infection 
of  the  central  nervous  system  and  then  j^die.;  jln .-the  o  disease 

the  visms  is  isolated  from  the ,  oerehsnim. ,  The  pice  dT®  i 

intra- cerebral  method  of -infeotion  is  used.  ,  -i  J  iv-'v^ 

The  guinea:  pig:  is  usually  fuspeptible  to  t^,, virus  of,  the, v^^ 
encephalomyelitis*  ■  .v.x:'"  ;  v--  ’-..■".x 

About  12  to  24  hours  after  the  intraperitoneal  infection  they 
develop  a  fever,  and  after  48  to.S6  hoi^^ 

Rabbits  are  relatively  more  resistant.  The  disease  cannot  always 
be  reproduced' in  xthem,  seven,  by  an-intraoerebralvinfection  yith  large 
doses  of  the  vims.  In  some  cases,  hpvfever,  the  rabbits  d^  ; 

lethal  disease  similar  to  one  observed  in  guinea  fpigs  (Sanmartin- 
Barberi,  Groot,  Osorno-Mesa,  1954)*  ,.r?  f  .  xx- 

E-pidemiology .  The  reservoir  of  the  virus  in  nature  is  not  known. 

The  methods  of  trsnsmitting  the  virus  to  man  shave  not  been  adquately 
studied.  ^  .-r  -.-'I  -..:x x-v .. 

It  was  noted  that  wherever  the  disease  broke  :Out  among  people 
there  were  many  mosquitoes  about. '  .Thus  during;:the19|2  outbreak  of 
encephalomyelitis  i.n  Coiopbia  in  an  Inhabited:, point  .--where ;  cases  of  the  . 
disease  had  been  recorded,  there  were  many  Aedes  ategypti  and  ^  Culex  , 
fatigans  mosquitoes  .  .  The  .extermination  of . the ; mosquitoes  j^ithfTTT 
during  the  outbreak  reduced  the  incidence  'to  a  •considerable  _  extent  .  .  f 

(Sanmartin-Barberi,-;etCc,.-t954)*,-?:-  -f  '  t-x  - 

-  Some  people. .believe  that;  the’ virus  1  of  the^lTonezuelan.equine  j-|;-  :  ■ 
encephaioDQre litis  may  also  bo  carried  by.  other,  types  of  mosquitoes,,.]  ^ 
particularly  Aedes  taeniarhynohus  and  lifensonia  titillans  (Giliiard,  1944)* 

■ ,  ,  It  was  shovna  under  laboratory  condition®.:  that  the ,  Aedes  >aegypti 
and  Culex  fatigans  mosqv.itoes  were  oapab.Le,  of  transmitting  -the  Virus  .  .  . 

8  days  after  having  fed  on.  infected  white  mice.  not  yet  been 

established  whether  the  mo^t^toeO  .can  .be  spontaneou^y  infected  with  ,  , 
the  virus  of  the  Venezuelan' equine  encephalomyelitis.  .  • 

,  ■  Pe opie  are .  infected : with  .the  disease  as .  a-  rule  ,  in  the  spring- 
summer  period  (March-June)  and  mostly,  in.  the  ihral,  area©. 

Be  script  ions"  of '  seTeTni  1®^??  htoiy  oa®©®'  of j  infection  were  published 
(Casals,  194?}  Kpproyski'and  Ooix,.  19^  assuped  that  . 

under  those  .ponditions  thb  ii^ectidn.was  irou^t  abput^^^b^^  apro^j^c  .: 

methods.  r.^  .r.--;:;;-;::  C'--.Ki- .vS  OX  ..'r-'-X*:-,  .-..'o'  n-ruqXi,:':.-: 

Worthy  of  attention  from  the  ,  epizootic  and  epidemioiogical  , •. 
points  of  view  is  the  investigation  of  the  possibility  of  contactile 
transmission  of  the  disease  among  white  mice  (Sanmartin-Barberi,  etc., 
1954).  It  was  found  that  sick  white  mice  did  not  transmit  the  virus  to 
the  healthy  mice  that  were  kept  in  the  same  cage  with  them. 
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The  cl-in-irifl.1  ■p-int.nrfi.  The  lixcuhation  period  has  not  "been  estab¬ 
lished.  In  oases  of  intra-laboratoiy  infeotions  it  did  not  exoeed 
24-48  hours  (Sanmartin-Barberi,  eto. ,  1954) • 

The  disease  is  oharaoterized  by  a  sudden  onset.  After  a  slight 
exhaustion)  the  patients  develop  chills  followed  by  fever.  The  temperature 
rises  to  58.8-59.8°  and  sometimes  hl^er.  The  patients  complain  of 
headaches,  muscular  pain)  and  frequently  develop  nausea  and  vomiting  and 
drowsiness.  An  investigation  of  the  blood  reveals  leuoopenia.  The 
critical  period  of  the  disease  and  the  fever  lasts  2-5  days,  less  often 
5  days.  In  severe  oases  the  disease  may  be  protracted  to  7"8  Aays  and 
end  in  recovery.  The  oonvalesing  patients  feel  weak  for  2-5  weeks  after 
the  disease. 

In  2  of  the  studied  cases  that  ocoxirred  on  Trinidad  isl^d  the' 
disease  was  very  serious  with  symptoms  of  encephalitis  which  were 
followed  by  coma  and  death* 

It  is  believed  that  in  addition  to  the  clinically  prohpuhced^ 
cases  there  are  also  indistinct  forms  of  the  disease  which  remain 
undiagnosed.  This  is  indicated  by  the  frequent  discoveiy  of  neutralizing 
antibodies  in  people  who  did  not  endure  a  clinically  pronounced  disease 
(Olitsky  and  Casals,  1952)* 

The  pathological  anatomy  of  the  Venezuelan  encephalomyelitis 
has  not  been  adquately  studied.  ^ 

Diagnosis.  The  diagnosis  of  the  disease  is  made  only  by  laboratory 
methods.  The  virus  can  be  isolated  from  the  blood  of  the  patient’s 
nasopharynx  when  the  disease  is  in  full  swing.  In  lethal  cases,  pieces 
of  the  brain  can  be  used  for  isolating  the  virus.  The  virus  is  isolated 
by  the  generally  accepted  methods,  . 

Complement-fixing  and  virus-neutralizing  antibodies  are  found  i;.-. 
the  patients  during  the  recuperation  period. 

Treatment.  There  are  no  specific  methods  of  treatmeht. 

Symptomatic  therapy  is  used.  ^ 

Prophylactic  meEtsures.'  A  formalin- treated  vaccine  prepared  from 
a  virus  developed  on  Chicken  embryos  was  used  in  Venezuela  for  the 
specific  prophylaxis  Against  the  disease  in  horses. 

The  measures  against  the  mosquitoes  carrying  the  Venezuelan 
encephalitis  virus  are  the  same  as  those  used  for  the  other  diseases 
transmitted  by  these  insects. 

When  handling  the  virus  of  the  Venezuelan  encephalitis  in  a 
laboratory,  a  cotton  and  gauze  mask  should  be  used  to  protect  tHS 
respiratory  organs  from  the  infected  material,  v  ;  . 


AnR-hyfl.1dfl.n  EhcephalitiS  (X-Diseasej 

Defiwition,  Australiaii  e?icephalitis  is  an  acute  disease 

prevalent  in  Australia*  ■ 

History*  An'  epidemic  of  acute  encephalitis >  affecting  154  ^ 

people,  occurred  in  the  summer  of  191?  4“  Australia  (Kew  South  Vales;,  i 
About  half  Of  those  affected  were  children  under  5*  The  mortality  of 

that  disease  was  as  high  as  70;5, 

The  encephalitis  epidemic  recurred  in  the  summer  of  1918. 

Cases  of  that  disease  were  recorded  also  in  1922,  1925,  ahd  1926,  hut 

in  a  milder  form.  «  ,  ,  ,  ^  xv 

The  virus  Vas  isolated  in  191?  hy  Cleland  and  Gamphell  from  the 

brain  of  the  dead  people.  .  V  ^  - 

An  outbreak  of  severe  encephalitis  with  a  high  mortality  occurre a 
in  1952  in' Australia  (Murray  Valley^  North  Victoria).  French  isolated 
the  via^Us  from  patients  in  1952.  Several  oases  of  the  encephalitis 
disease  ocouryod  at  the  same  time  ih  South  Australia#  Miles,  Powler, 
and  Goalis  also  isolated  the  virus  of  the  brain  Of  the  dead  people. 

’Etiology.  The  agent  of  the  disease  is  a  filtrable  virus 
EncenhalQT'biliia  australis.  It  has  not  been  adequately  studied,  as  it  ^ 
was  lost  soon  after  it  had  been  isolated.  The  virus  has  been  classxfxc  ■. 
as  Enca^ialo^ii]^  on  the  basis  of  the  pathogenisis  and  the  epidemio¬ 
logical  characteristics  of  the  diseases  it  causes  (Zhdanov,  1953;.  _ 

The  serological  oharacteristio's  of  the  v^s  and  its  immunological 
relationship  with  the  other  viruses  are  still ’unknown. 

The  virus  is  easily  cultivable  on  chicken  embryos  and  is  pathogenic 
in  man,  sheep,  horses,  cows,  monkeys",  calves j  and  mice  when  introduced 

intracerebrally.  . 

Infected  Intracerebrally  with  the  virus,  monkeys  (Maoaou3,_rhe3-i^c 
and  Macacus  cvnomdlgus )  developed  ehcephali’tis  symptoms  after  3  to  5 
days  of  incubation:  general  numbness,  muscular  weakness,  disordered 
coordination  of  movements  and  tremor.  Any  irritation  of  the  animals 
brought  about  convulsions.  Increasing  wearness  and  symptoms  of  stupor 
ended  in  the  death  of  the  mohkeys  ■within  2  to  6  days. 

The  pathoanatomical  changes  in  the  monkeys  were  characterized 
by  a  hyperemia  of  the  cerebral  and  cerebellum  membranes,  the  formation 
of  vascular  sleeves  in  the  gray  subs'tance,  and  petechial  hemorrhss®Sf 
Sheep  were  found  to  be  less  susceptible  than  monkeys.  But  ■when 
intracerebrally  infected,  they  also  developed  symptoms  of  encephalitis 
after  5  to  12  days  ending  in  death. 

Dogs,  cats,  rabbits,  guinea  pigs,  and  birds  were  found  to  be 

tUEtsusceptible  to  the  disease# 

The  relationship  between  the  ■vims  isolated  in  the  Murray  Valley 
and  the  agent  of  the  Japanese  encephalitis  was  manifested  both  in 
chiasmio  neutral  reactions  and  in  complement-fixation  reactions. 
Clinically,  the  diseases  were  found  to  be  quite  similar  to  the  Australian 
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encephalitis  (X-disease)  during  the  I917-I9I8  epideniics.  Bumaet 
(1952)  isolated  that  disease  into  an  independent  nosological  unit  and 
called  it  the  Murray  Valleyencephalitis ,  but  there  are  reasons  to  believe 
that  ah  outbreak  of  Australian  encephalitis  occurred  in  1952  (Miles, 

1953)  •  their  experiments  with  ^the  serum  of  people  surviving  the  ’ 
infection  Of  I91 7-1 9 McLean  and  Stevenson  (1954)  proveid  the 
immunological'  identity  between  the  viruses  of  the  Australian  encephalitis 
and  the  Murray  Valley  encephalitis,  =(  • 

'  Epidemiology;  "  Cbie  of  the  characteristics  of  the  Australian 
encephalitis  is  that  it  is  strictly  seasonal.  The  disease  is  recorded 
between  *^anuary  and  April,  with  most  Of  the  oases  occurring  in  Vebruary 
and  March.  This  coincides  with  the  summer-autvimn  period  in  otir  hemisphere 
Another  epidemiological  characteristic  noted  in  the  1917“1918 
epidemics  was  that  all  the  diseases  occurred  in  plaCes  where  the  climate 
was  diy’.  This  {Prompts  the  assiMptidn  that  the  climate  affects  the 
emergence  and  Spread  of  the  diseases i  ' 

Children  were  more  frequently  affected  than  adults.  Men  were  moi % 
frequently  affected  than  women. 

The  antibodies  a^tihs't  the  virus  were  found  in  horses  and  dogs. 

It  has  been  suggested  that  the  disease  is  transmitted  by  contact 
(Glelarid  and  Campbell),  3^  that  the  disease  can  be 

transmitted  by  Suctorial  anthropods  is  not  rulid  out. 

It  was  established  that  the  Culex  anuliorstris,  Culex  fatigans, 
Aedes  vigilax.  and  Aedes  vittiges  mosquitoes  are  capable  of  being 
infected  with  the  virus  of  the  Murray  Valley  encephalitis  under  lab oratory 
oondltionS  (McLean,  1953),  It  was  also  found  that  the  domestic  fow'l  ii. 
the  endemic  arS as  contained  antibodies  for  the  virus  of  the  Mxrrray 
Valley  encephalitis  (Millis,  1954), 

Bearing  in  mind  that  the  Australian  encephalitis  and  the  Murrey 
Valley  encephalitis  are  apparently  identical  diseases,  the  above-cited 
data  are  of  great  interest.  This  exhausts  the  meager  information 
available  in  literature  on  the  epidemiology  of  the  Australian  encephalitis 

The  olmioal  picture.  The  incubation  period  lasts  5  to  12  days c 
The  occ^ional  pro^omai  symptoms  ^e  manifested  in  headaches,  general 
irritability,  and  weakiiess  on  the  extremities, '  ' 

The  initial  symptoms  of  the  disease  in  children  are  voifiitingj 
rising  temperature,  ^d  spasms;  in  adults  the  sj^ptoms  are  headaches, 
pronoxhiced  cbjowsihess,  occasionally  developing  into  lethargy,  muscular 
weataiess,  and  disordered  coordination  of  movements, 

;  The  ^  temperature '  rises  to  39-40. 5°  •  bater  deVelopa^ts  include 
a  dulled  mind,  uncCntrolled  movements  of  the  extiemitieSl  ' tremors, 
tonic  spasms,  facial ’myospasms,  and  hiccuping,  '  . 

The  craniocerebral  nerves j  with  the  exception  of 'those  connected 
with  the  visoerai  functionsV  are  not  affected,  which  is  an  important  ' 
distinction  from  lethargic  encephalitis.  '  ' 
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The  pleocytosis  in  the  spirial-cord  flxiid  does  not  contain 
pathological  elementB}  a  moderate:  leuoocytosis  is  found  in  the  bjood.  - 
In  lethal  oases  the  disease: lasts  4  to  5  days|  whenever  the 
patients  recover,  the  acute  symptoms  disappear  in  10-12  days*  v  . . . 

Australian  ence^alitis  is  characterized  by  a  yeiy  high  mortality, 
gotog  up  to  7^  (94  of  the  154  patients  died  during  the  1917-19''8 
epidemic).  i 

Pathological  anatomy.  M^  i^^  of  the  Irato  revealed 

the  following  changes:  vascular  hyperemia,  perivascular  infiltration, 
and  capillary  hemorrhages,  3h  addition,  necrotic  foci  were  observed  ir. 
the  cerebral  cortex,  pons  varolii,  and  cerebellum.  Particularly  ; 
affected  are  the  Pourkinje  cells  in  the  cerebellum,  vhioh  is  recorded 
also  in  the  Scotland  sheep  encephalomyelitis.  :  _  s-  .  .  J  ^ 

There  is  no  inf oJJmatiott  available  in  the  reference  literature 
on  the  laboratory  diagnosis,  treatment,  and  prophylaxis  of  Australia 
encephalitis.  ^ 

Scotland  Sheen  Encephalomyelitis  (  louping  Ill)  ■ 

Scotland  encephalcanyelitis  is  a  viral  epizpotic  disease  of  sheep 
characterized  by  a  cerebellar  ataxia.  The  virus  is  pathogenic  also  in 
man,  producing  mild  forms  of  encephalitis,  ijii'. 

History.  Scotland  sheep  encephalomyelitis  is  prevalent  in 
Scotland  and  in  Northern  England,  where  it  has  been  known  since  1SQ7« 

The  agent  of  the  disease  was  discovered  by -Poole,  Brownley,  and  ; 

Wilson  in  1950,  ^  _  ■  __ 

In  1935  Rivers  and  Schwentlcer  first  reported  rthe  idisease  on  peop-  ii 

who  had  been  infected  voider  laboratory  conditiensi 

In  1944  Casals  established  a  close  serological  relationship  betw-:.>r;a 
the  virus  of  the  Scotland  sheep  encephalomyelitis  with  the  vims  of  the 
vernal  tick-borne  encephsLlitis,  ,  .  .  , 

In  the  same  year  I).  A,  Silber  and  A,  K,  Shubladze  showed  tha.t  the 
virus  isolated  from  ticks  in  the  western  areas  of  the  USSR  wasf  4uite 
similar  to  the  agent  of  sheep  enoephalomyelitis,  . 

Etiology.  The  causative  agent  of  the  disease  is  a  filtrable 

virus  EncenhaloUhilus  scottious.  :  i  -  .  '  r  -  ■ 

;  The  antigenic  structure  of  the  virus  is  quite  similar  to  that 
of  th^  virus  isolated  from  encei^alitis  patients  in  the  western  areas 

of  the  tisSR.  Both  vimses  we^’e  found  to  be  exception^ly  similar  in  , 
their  iimmmological  characteristics  and  they  cannot  be  accurately 
differentiated  by  the  neutral-reactian  and  complement-fixation  reaction 

titers,  ‘  ’  V  '  ^ 

There  is  no  unanimous  agreement  now  as  to  whether  both  vimses 
should  be  considered  identical  or  classified  as  different  types. 


y.  M.  Zhdanov  (1953)  singles  out  the  virus  isolated  by  L,  A,  Silber  as 
a  separate  type,  Enoephalophilus  occidentalis «  but  points  out  that  tha,t 
virus  differs  from  the  virus  of  the  Scotland  encephalomyelitis  only  from 
an  ecological  point  of  view.  Besides,  the  virus  of  the  Scotland  encephar*- 
lomyelitis  is  imraunologicaily  closely  related  to  the  agent  of  the  tiok- 
bome  vernal  encephalitis,  from  which  it  can  be  differentiated  by  the 
neutral-reaction  and  complement -fixation  titers  only  with  some  difficultj-. 
The  virus  of  the  Scotland  sheep  encephalomyelitis  passes  throng 
the  N,  y,  and  W  Berke'feld  candles,  the  Zeits  filters  and  the  Ch^berlin 
L2  and  L5  filters?  its  size  is  15-20  //  . 

The  virus  is  rapidly  inactivated  at  room  temperature .  In  br'ain 
tissue  suspensions  at  a  temperature  of  80°  t^®  'virus  is  inactivated  in 
50  seconds,  and  at  (50°  in  2  minutes, 

A  1:250  dilution  of  hydrogen  peroxide  kills  the  virus  in  4  hours, 
and  a  1:2000  dilution  of  Jayel  water  in  5  hotirs. 

The  virus  can  be  kept  up  to  I60  days  in  a  509S  glycerin  bhffer 
solution,  A  +  4°  temperature  and  Ph  =  7»5-0®5  a^^  suitable  for  preservins’ 
the  Virus, 

The  virus  can  be  well  cultivated  on  a  Chorioallantoic  membrane  of 
a  chicken  embryo,  as  well  as  in  a  medium  of  chicken  embryCs  suspended 
in  a  mixture  of  monkey  serum  and  a  tirode  solution. 

Sheep,  monkeys,  pigs.  Calves,  hamsters,  and  field  mice  are 
susceptible  to  the  disease.  The  white  mouse  is  a  laboratory  model,  Tb; 
virus  is  not  pathogenic  in  guinea  pigs  or  rabbits, 

A  more  complete  experimental  stu<]^  of  .  the  disease  was  made  in  the 
case  of  sheep  which  are  exceptionally  vulnerable  to  this  virus. 

Infection  occurs  when  the  virus  is  introduced  into  the  cerebrum  or 
spinal  cord,  into  the  sciatic  nearye,  npse,  and  cohijunctiva.1  sac, 

A  clinical  manifestation  of  the  disease  in  sheep  is  the  affeotic:v 
of  the  cerebellum.  The  sick  animals  reveal  a  strong  tremor  of  the  head 
and  swift  jerky  movements  around  a  circle.  Their  walk  is  unsteady  and 
their  movements  uncoordinated.  The  temperature  rapidly  rises  to, a  ,  . 

high  level  and  is  followed  by  spasms,  paresis,  and  paralysis.  The  disease 
is  frequently  fatal  to  the  animals.; 

In  addition  to  its  painful  course,  the  disease  occasionally  takes 
on  chronic  and  abortive  forms. 

When  inf ectdd  intra.cerebrally  with  a  virus  suspension,  white  mice 
reveal  symptoms  of  stimulation  after  ^  incubation  of  5-6  days?  this  is 
followed  by  a  paralysis  and  8  days  after  the  infection  the  animals  die. 

In  the  case  of  intracerebrally-infected  monkeys,  the  temperature 
rises  to  59-40°  after  4-5  days  of  incubation,  and  the  subjects  develop 
a  awning  walk  and  a  weakness  in  the  extremities.  The  animals  die  10 
days  after  the  onset  of  the  disease. 

White  mice  and  monkeys  can  be  infected  also  intranasally, 
subcutaneouslyj  and  intraperitonially, 

E-pidemiology ,  Sheep,  and  probably  wild  rodents,  are  the  natvural 
reservoir  of  the  virus  in  nature,  ,  .  : 


The  carriers  are  iimAeg  rioim^  and  Bhinioetilialus  ap'oeadiculatus 
ticks;  anri  their  capacity  for  the  pvarisl  transmission  of  the  virus  has 
not  heen  established. 

The  disease  is  prevalent  among  the  sheep  in  Scotland,  England,  ana 
Western  Europe.* 

The  epizootics  are  strictly  seasonal,  as  the  disease  is  recorded 
only  during  the  Spring  period  (March,  April,  ^ay). 

j-W  is  susceptible  to  the  louping  ill  virus.'  1^  produced 

by  the  bites  of  infected  ticks;  eontaot  with  sick  sheep  is  absolutely^ 
safe,  in  view  of  the  fact  that  people's  susceptibility  to  the  vims  is  ^ 
weak  and  the  major  carrier,  the  Ixodes  ricinus  tick,  seldom  attacks  peov^e, 
the  Outbreak  of  the  disease  among  people  under  crdinar;r  conditions  is  very- 
rare. 

Foiir  cases  of  people  infected  with  encephalitis  under  natural 
conditions  were  described  by  Exiglish  researchers  in  1948-1949®  3n  1949* 
Czechoslovak  researchers  (Glodsal  and  Galliya)  reported  an  outbreak  of 
Scotland  encephalcmyelitis  in  Czechoslovakia  among  people  (38  cases). 

But  the  disease  could  probably  become  more  widespread  throu^ 
a  close  and  lengthy  oOntac-t  between  the  people  and  the  bio-fcopeS  of 
ixodian  ticks. 

The  infections  Occurring  in  laboratories  are  asstaoed  to  ha-ve  bee;’, 
brought  about  by  aerogenic  methods  (OlitSky  and  Casals,  195^). 

The  clinical  -Dioture.  '  The  incubation  period  has  not  been  precise  .j 
determined;  it  is  assumed  that  it  lasts  about  2  weeks. 

The  clinical  pic-fcure  of  the  disease  consists  of  2  phases.  Peve:.?, 
headaches,  nausea,  vomiting,  indisposition,  and  weakness  are  observed 
in  the  first  phase,  which  lasts  a  week.  ■  ®his  is  followed  by  an  impro-ve™- 
ment  lasting  a  week  or  longer.  The  eventual  development  of  the  second 
phase  is  accompanied  by  a  rising  temperature,  headaches  ,  nausea,  and 
vomiting.  There  is  increasing  drowsiness,  diplopia,  and  a  rigidity  Of 
the  occipital  muscles  and  Kemig  symptoms ‘axe  noted.  The  tendon 
reflexes  at  the  upper  and'lower  extremities  become  weaker.  '  The  patienfc's 
mind  may  become  dulled  (Glazunov  and  Popova,  1948;  piitslgr  and  Casals, 
1942).' 

Leuoocytosis  (up  to  i?* 000  leucocytes  per  is  found  in  the^ 

blood,  and  a  monanuclear  pleocytosis  and  an  increased  albmin  conten-fc  in 
the  spinalcord  fluid.  The  interoXanial  press-lire  is, 

The  disease  lasts  4**5  weeks  and,  as  a  rule,  ends  in  complete 
recovery.  .... 

There  are  indicatica^  that,  in  addition  to  clinically  pronounced 
cases,  Scotland  encephalomyelitis  may  be  found  in  people  in  an  asymptomatic 
form. 

The  disease  leaves  a  stable  immunity  in  the  survivors. 

Pathological  anatomy.  The  pathohistologioal  changes  in  the  brai.n 
during  Scotland  encephalomyelitis  are  very  similar  to  those  occurring 
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in. various  forms  of  encephalitis  and  are  expressed  in  various  forms  of 
inflammations.'  .... 

A  distinctive  feature  is  a  clearly  pronounced,  destruction  of  the 
Pourkin^e  ceils  in  the  ceireheilum.  .  ..  s  T  ; 


Difl.fi^Q8iB.  Laboratory  data  are  decisive  in  diaflnosing  the 
disease  .in. peopje*.  \ ''r 

.  The  virus  0^  be  isolated  fyom  the  blood  of  tl^  patient^  s  ;  t'. 
cerebrospinal  fluid  and  from  the  cerebral  tissiM  after  an  auto^y."  , 

.  The  best  method  of  dia^psing'‘a  Scotland  encephaioiijyelitis  is  a 
serological  investigation.  ,  3^e  patient's  blood  reveals  a  high  titer  of 
virus-neutralizing  and  complement-binding  ahtibodies  which. ’^e  preSe;^ed 
for  several  years.  '  ,  i  ,  ,  .  ; 

.  Bearing  in  mind  that  the  antigenic  structure  of  the  Scptlanjd 
encephalomyelitis  virus  is  similar  to“  the  causative  agent  of  the  tick- 
borne  vernal  ehoephaiitis,  the  neutral  reactions  and  cpmplemeht-  .  , 
fixations  should  be  bmried  out  on  a  broad  scale  and'  always  with  2 
viruses.  It  is  frequently  difficult  to  differentiate  the  2  viruses  by 
their  titers  in  the  mentioned  reactions}  a  bio  logical  test  should  be  , 
made  in  such  cases.  ,  ,  ^ 

.  :  Vlhite  and  oottcai  rats  are  not  susceptible  to  the  yirus  of  the 

tick-bome  veijnal  encephalitis,  whereas  the  Encephalcphilus  Scotticr-S 
can  be  adapted  to  these  animals.  .  .  • 


Prouhvlaotio  measures  and  treatment.  A  formalin-treated  vaccinj 
which  was  successfully  used  on  sheep  in  Scotland  is  available  for  the 
specific  prophylaxis  of  the  disease,  ^e  nonspecific  prophylactic 
measures  are  designed  to  prevent  tick  bites. .  . 


Vest  Kile  Encephalitis 


iPefinition.  The  West  Nile  encepheiiitis  of ,  as  it  in  more  frequffi.atj. 
called,  the  West  Nile  fever,  ,1s  a  benign  but  acute  febrile '  ^  of  a 
viral  etiology  which  can  be  trahamitted  to  man  by  mosquito  bites,  ,  , 

Sistorv.  The  West  Nile  fever  was  quite  recently  singled  but  as 
an  independent  nosological  unit  of  a  group  of  so-called  fevefb  of  unkhr'ci 
origin  which  are  so  widespread  in  the  tropical  and  subtiopioal  areas, 

O^e  agent  of  this  disease,  imlike  those  of  most  of  the  othef 
infectious  diseased,  became  known  considerably  earlier  than  the  feyef . 
itself.  The  virus  was  isolated  in  Africa  in‘l940,  by  Smithburh,  Hu^es, 
Burte,  and  ^^1  from  the  blood  of  a  woman  Spifferlng  from  the  fever,  but 
they  did  not  succeed  in  tracing  the  symptomatology  of  the  disease  , 

-In  1942  lefbovitoh  desoribed  the  clinibal  picture  of  a  disease  of 
unknown  etiology  which  had  pocurred  in  Israel.  A.  oomparison  of 
lofoovitbhVs  data  with  the  subsequent  descriptions  of  the  West  Nile 
encephalitis  indicates  that  lefcovitch  had  dealt  precisely  with  that 
disease. 


]ji  1951  Beaaikopf,  Levine,  emd  Nersoii  isolated  the  virus  frOT  tixe 

tlood  of  patients  and" described  the  clinical  piot^e  pf  the  disease. 

]ii  1952  lay lof  and  Halbert  isolated  the  virus  of  the  West  Nile  fever 
from  mosquitoes  caught  in  Egypt. 

"Eilology.  The  causative  a^ht  of  the  West  Nile'fe^r  is  the 
■F-ii-hrfthle  ■<^^8  Netirophilus  nili«  The  sizes  of  the  elementary  partxbles 
range  vfthin  '20*2Ojiy!j'  The  virus  pisses  through  the'  Nj,  v,  and-V 
Berlcfeid  filters  and  Seits  filters -  ^  ^  ^  : 

The  Neuropbilus  nil!  is  imitunoio^caily  related  to  the  virus  of 
the  St.  toviis  and  Japanese  ehcephalitis,  which  is  shown  in  both  'the 
complement-fixation  reaction  and  neutralizatidn  tests  (Simburhe,  19^5 

Casals,.  1944)»  ••  . .  .  ,■  •  r  r  , 

m  the  external  environment  the  a^nt  is  not  very  stable  and 

rapidly  dies  at  room  temperature.  At  a  ten^erature  of  55°  t^  vixis-  - 

containing  material  beocaneS' harmless  in  30  nihutesi  ’  '  -t 

To  preserve  the  'stradns,  it  is  reconmiehded  that  thely  be  kSpt  ^  i^^^ 
suspensions  of  orssns  of  the' infected  animals  in  cold  air.  If  kept  on 
ice,  the  Virus  can  he  preserved  for  at  least  2  Weeks,  and  when  Vacuum- 
dried  it  may  last  many  months.  ^  ^ 

The  Virus  is  more  stable  in  the  presence  of  an  albumin  ^d  it 
therefore  suggested  that  a  1(^  physiologic  so lutioh;  of ^  r 
serum  be  used  when  handling  the  virus,  particularly  for  the  preparabio-iis 

of  dilutions.  ,  .  .  i „ 

The  virv^  is  easily  cultivable  on  chicken  embay  os  whose  yolK  sacs 
have  been  infected,  and  on  the  ohorioailantoip  membrane  oh  which  the  ^ 
infection  is  revealed  in  the  fo3?m  Of  typical  pa.tches  (Bernkopf,  Levine, 
Nerson,  1955).  The  maximum  virus emid  is  reached  between  the  second  an.*, 
fourth  day,  and  the  embryo  dies  between  the  third  and  fifth  d^«  The 
embryos  are  more  sensitive  to  the  Virus  of  the  West  Kile  fever  than  white 
mice,  which  prompts  oexrbain  re  searchers  to  recommend  the  i^e  of  the 
chorioallantois  for  virus  titration  purposes  (Watson,  1945).  V  , 

Tissue  cultures  of  the  virus  have  been  prepared  from  the  brain 
tissue  of  a  mouse  embryo,  a  Wi ole  chicken  embryo,  a  chicken 'emb:y6- '• 
without  a  central  nervous  system,  and  a  whole  mouse  embryo.  Being 
cultivated  in  tissues,  the  pathogenic  properties  of  the  Virus  may  'be 
considerab:|y  Changed.  On'  the  one  hand  the  virus  may  acquire ,  the  papaclLy 
to  kill  the  mice  even  in  case  of  ejctraneural  infection  and,  on  the  Other, 
lengthy  passages  are  frequently  followed  by  the  complete  loss  Of  yimlence 
(KaprOwski,  iLeiinet,  1946)»  .  "  '  . 

White  mice,  hamsters,  shd  rhesus  monkeys  ^e  Suscepti'ble  to\the 
virus  of  the  West  Nile  enoephalitis.  The  usual  laboratory  model  for  the 
isolation  of  the  virus  are' W  whLoh  Ore  pSrtioularly  Sensitive 

to  intracerebral  iniectiorii.  The  symptoms  and  hist  opatholp^  of  the 
brain  pi  thebe  animals  are;  typical  for  viral  encephalitis % 
period  in  case  of  a  cerebir^  infection  lasts  on  the  average  from  4  to 
5  days,  after  which  the  first  fymptoms  of  tha  disease  appear.  The  sick 
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animals  become  sltiggish,  their  wool  matted,  their  rear  extremities 
paralyzed.  Death  usually  comes  'jjetween  12  arid  48  hoiirs  after  the  first 
clinical  symptoms  appear.  Degenerative  changes  in  the  Pourkinje  cells 
are  found  in  the  brain  of  the  dead  animals  (Olitsky  and  Gasals,  1952). 

The  mice  are  considerably  less  sensitive  to  intraperitoneal  and 
subcutaneous  infectioh. 

Rabbits,  guinea  pigs,  white  and  cotton  rats  are  unsusceptible 
to 'the  virus  of  the  West  Nile  fever  when  it  is  introduced  into  the  ■; 
cerebrum  in  very  massive  doses  (l  million  mouse  doses  ID5o)»  After  the 
infection,  however j  complement-fixation  antibodies  accumulate  to  produce 
a  high  titer  (Davies,  Yoshpe-Puper,  1954)* 

Epidemiology.  The  epidemiology  of  the  West  Wile  Fever  is  still 
practically  unknown,  and  only  individual  facts  can  therefore  be  discussed. 

Cases  of  the  West  Nile  fever  have  been  recorded  in  Africa  (Egypt ^ 
Uganda)  and  various  areas  of  the  coastal  area  in  Israel.  It  is  not 
impossible,  however,  that  the  disease  occurs  also  in  other  areas.  Eeceut 
investigations  have  shown  that  virus -neutralizing  antibodies  against  thi 
NeurotMlus  nili  are  widespread  among  the  popxxlation  of  equatorial  - 
Africa  and  India. 

.  It  is  worth  mentioning  that  ^diile  symptomatic  forms  of  the  disesJu 
prevail  on  the  African  continent,  the  considerable  outbreaks  of  the 
fever  occurring  periodically  in  Israel'  axe  relatively  severe. 

The  reservoir  of  the  virus  in  nature  has  not  yet  been  established 
It  is  assumed,  by  analogy  with  other  viral  encephalites,  that  virds 
play  an  important  part  in  this  respect  (Coldbloom,  Sterk  and  Padyerkiyf 
1954).  ■ 

York,  ^albert,  and  Taylor  (1955)  succeeded  in  isolating  the  virus 
from  the  blood  of  2  pi^ons  caught  in  the  endemic  area  of  the  Nile  delta; 

The  disease  is  apparently  transmitted  through  the  bites  of  variouf= 
types  of  Oulex  mosquitoes  ( Culex  antennatus .  Culex  pipiehs.  Culex 
univittatus)  whose  spontaneous  inf  activity  in  Egypt  was  proved  by  Taylcc 
and  Halbert  (1953).  IHe  transmission  of  the  West  Nile  encephalitis 
vimxs  from  sick  to  healthy  mice  by  the  bites  of  Culex  mosquitoes 
( Culex  antennatus,  Culex  pipiensV  can  be  observed  also  under  laboratory' 
conditions.  The  mosquitoes  are  capable  of  transmitting  the  agent  in  ' 

7-20  days  after  having  fed  on  sick  animals,  ' 

The  possibility  of  infecting  the  Aedes  aegypti  ’mosquitOes  with  the 
virus  was  proved  under  laboratory  conditions  by  Goldwasser  and  Davis 
(1953)  and  Davies  and  Yoshpe-puper  (l953).  ^he  infected  mosquitoes 
transmitted  the  virus  through  their  bites  to  healtly  animals  throughout 
their  lives.  On  the  basis  of  these  data,  the  Aede s  aegypti  mosquitoes 
are  looked  upon  as  only  potential  carriers,  since  this  type  of  mosquito 
very  seldom  occ\irs  in  the  endemic  areas  of  the  West  Nile  fever.  The 
West  Nile  fever  is  also  seasonal*  its  outbreaks  in  Israel  have  always 
occurred  during  the  last  months.  The  first  cases  of  the  disease  usually 
broke  out  at  the  end  of  |uly,  rising  to  the  highest  level  by  the  end  of 
August  and  early  September,  aond  showing  a  sharp  decline  by  the  end  of 
September. 
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So  relationship  has  been  established  between  the.  incidence  of  the 
disease  and  certain  age  groups  of  the  patients.  The  disease  affects 
both  Children  and  adults. 


The  clinical  picture.  The  incubation  period  of  the  disease  has 
not  been  definitely  established.  Certain  researchers  believe  it  is 
between  2  and  5  days.  The  disease,  as  a  rule,  begins  in  an  acute  form  ^ 
and  is  accompanied  by  chills,  severe  frontally-localized  headaches,  aching 
pupils,  as  well  as  pains  in  the  chest  and  the  waistline  and  a  general 

weakness,  .  '  -i  ic.  . 

The  temperature  rapidly  rises  to  56“4“  >  remains  at  that  level  fox’ 

2-3  days,  and  lytioally  returns  to  the  norm  in  the  following  2-3  days. 

In  a  number  of  cases,  the  temperature  is  characterized  by  a  2-hump  curve o 
An  examination  of  the  patient  reveals  a  reddening  of  the  face  and 
conjunctiva,  which  is  one  of  the  characteristic  symptoms  of  the  disease, 

A  hyperemia  Of  the  pharynx  is  noted  in  some  patients, 

A  general  enleirgement  of  the  lymph  nodes  is  observed.  Their 

diameters  vary  from  0*5  tO  1i5  ®bey  are  occasionally  painful  during 


palpation,  . 

^^any  patients  develop  a  macula-papular  rash  all  over  the  body 
which  disappears  fairly  rapidly.'  : 

It  is  impossible  to  establish  any  deviations  from  the  norm  on 
the  part  of  the  cardiovascular  system  with  the  exception  of  a  more 
freq.uent  pulse  which  corresponds  to  the  temperature  level. 

Pathological  symptoms  of  the  respiratory  Organs  are  absent, 

A  disordered  gastrointestinal  tract  is  observed  in  a  number  of 
patients*  lack  of  appetite,  nausea,  and  diarrhea.  The  spleen  is  some 


what  enlarged  but  not  painful,  ^  ^ 

Mild  symptoms  of  irritation  of  the  cerebral  membranes  U’tsidity 
of  the  occipital  muscles,  the  Kernig  symptom)  frequently  occur  in  the 
central  nervous  system,  ihi  investigation  of  the  spinal-cord  fluid  . 
reveals  an  increase  in  the  quantity  of  regular  blood  and  albumin  elements, 
Leucopenia  with  a  relative  lymphocytosis  is  observed  in  the  blood 
(Bernkopf,  Levine,  Kerson,  19555  Southern,  Moore,  19541  Hamilton,  Taylor^ 

1954)* 

The  prognosis  of  the  West  Nile  fever  is  favorable* .there  is  no 
reference  in  the  literature  to  lethal  cases,  Complications  or  afteraffects. 
Recuperation*  however,  is  slow,  usually  lasts  1-2  weeks,  and  is  accompanied 
by  general  weakness.  The  enlarged  lymph  nodes  revert  to  norm  within  a 
month  or  two.  The  first  attack  may  be  followed  by  relapses  with  the’ 


same  but  less  pronounced  clinical  symptoms. 


COMPARATIVE  CHARACTERISTICS  OP  EPHEMIC  MCllPHALITIS 


Rame  .of .  '/;■  1 

''■Xdi’sesise  ' 

. V:  .  American  western  American  eastern 

CharactAr'x  -^sricm  St.  equine  encepha-  equine  encepha- 

istics  >  ’  X  encephaliiis  litis  litis 


Agent 


Pil^raHle  virus,  JiltraVle  virus,  Piltrable  virus, 

size  26-$6  m  ,7  25-40  m  X  20-30  m// 


Vitus  reser-  Finally  not  ' 
voir  in  established,  Birds 

nature  and  ismall  rodents 

suspected.  ' 


Carriers  Culex  tarsalis 

and  Culex  pioiens 
mosquitoes  and 
Denmanyssus 
gallinae  ticks 
of  the  gamasoidea 
family. 


Trans-  Throu^  mosquito 

mitting  the  and  tick  bites 
virus  to  man 


Finally  hot  Finally  not 

established.  'established. 

Birds  and  wild  Birds  suspected, 

animals 

suspected.  "  '  ‘  ? 

Culex  tarsalis.  Believed  to  be 

Aedes  dorsalis,  Aedes  sollioitans 

Aedes  aegypti.  and  Aedes  vexans 

Asdes  vexans  mosquitoes  and 

mosquitoes,  and  . Bermacentor  ; 
Dermacentor  andersoni  ticks,  r. 

andersoni  and 
Dermacentor 
variabilis  ticks. 

Through  ’  Through  mosquito 

mosquito  and  and  tick  bites 

tiSk  bites 


Incubation  4-21  days  5-10  days 

period 

Clinical  Rapid  development  .The  clinical  ’ 
character-  iof  diseased  Parti-  picture  & 
is tics  and  cularly  severe  in  prognosis  of 

prognosis  children.  Recovery  disease  are 

is  complete  in.  similar  to 

most-  Cases  and  those  of  Amer- 

takes  several  ican  St,  Louis' 

weeks.  The  after-  encephalitis, 

effects  in  some  ; 

people  are  tremors 
,  and  mental  deljility,  . 


Not  determined 


Very  painful  course . 
Acute  manifestatifohs 
lasting  2-3  weeks. 
6Q^o  recovered 
patients  retain 
various  aftereffects , 
from  emotional 
instability  to 
paralysis  and  mental 
debility. 


Mortality  Depends  on  aget  up  Dp  to  amo^  /  '^Reaches  7^ 
to  30?^  among  child-  adults  end  26^ 
ren  and  5^  among  among 
adults  children 
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COMPARAIT/S  OEARACa?EBISTICS  OP  EPHEMIC  BNCBPE.J.KJS 


Name  of 
disease 

Character- 


Venezuelan 
equine  en- 
cejiialoinye- 


Australian 

encephalitis 


Scotland  en- 

cephaldmye- 

lities 


¥est:mie 


13ZZC8  -r 

Agent 

Piltrable 

Piltrable, 

^  - / 

Piltrable  ■; 

JT 

Piltrable  virus 

virus 

virus  ] 

•visnis  15‘-2pm^ 

20-30my> 

Virvis  reser- 
voie' in 
nature 

Carriers 


Trans¬ 
mitting  the 
virus  to' 
man- 


Incubation 

period 


Clinical 
character¬ 
istics  and 
prognosis 


Mortality 


tJnknovna 


t&ikhowii 


Believed  to  .  Unknown 
be  Aedes 
Taeniarty-  • 
nohus  ^iex'  ■ 
mosquito,  &  , : . 

Mansonia 
titillans  : - 
mosquitoes*  '  '  ’,’1 

ThrOu^  ' 
mosquito 
bites. 

Possible  aero- 
genic  infection 
presvimed  (oases 
of  laboratory  :  ^ 
infection) • 

Not  deter-  5-^2  days 
mined 


'"Sheep 

possibly  wild 
rodents,'  ' 

Igodes 
rioinus  and 
Rhipjcephalus 
appendioulatus 
ticks . 


TiirOu^  ■ 
tick  bites 


Unkhowi.  Birds 
suspected,' 

Culex  antennato , 
Culex  pipiens  ^ 
Culex  uniyitta-lbua 
mosquitoes. 


Throtigh 

mosquito 

bites 


Disease  is 
relatively 
mild,  lasts 
3-5  (3ys, 
less  fre¬ 
quently 
,7r8  dys*  Re¬ 
covery,  as 
a  rule, 
rapid  and 
complete. 

Not  estab¬ 
lished. 

Some  letha.1 
cases 

mentioned. 


Very  pain¬ 
ful  course, 
in  lethal 
cases’'  •  ; 

patients : 
die  on  4-5th 
day.  In  case 
of  recovery 
acute  symptoms 
disappear  in 
10-12  days. 

Beaches  70^ 


Not  known 
definitely". 
Believed  to 
be  about  two ; 
weeks 

Disease 
consists  of  2 
phases  last¬ 
ing  a  total 
of  4-5  weeks 
and' ending,  ; 
as  a  rule  in: 
recovery.  . 


Not  established, 
Believed  to  be . 
2,5  days 


Disease  is 
comparatively 
mild,-  No 
complications  6r 
aftereffects  r, 
obser-sed. 


Not  ■  "  ' 

established 


No  lethal 
cases  mentioned 


-  5$  *? 


T)-ia.jgnosis.  The  lack  of  specific  symptoms  makes  a  clinical 
diagnosis  of  the  West  Hile  fever  extremely  difficult,  k  final  diagnosis 
can  he  made  only  on  the  basis  of  a  laboratory  analysis. 

It  ^ould  be  borne  in  mind  that  indistinct  and  asymptomhtio 
forms  of  the  disease  are  widespread  in  addition  to  the  clinically 
pronounced  forms.  2Jhere  are  known  cases  of  virus-isolation  from  the 
blood  of  clinically  healthy  people  (Melnik,  Paul,  Riordan,  and  others, 

^  I»ab6ratory  diagnosis.  A  laboratory  diagnosis  is  made  by 
isolating  the  agent  from  the  patient's  blood,  as  well  as  by  a  oomplemeirl* 
fixation  reaction.  ; 

: The  earlier  the  hlood  is  taken  from  the  patient,  the  easier  it  is 
to  isolate  the  virus.  The  strains  isolated  by  an  intracerebral 
injection  of  white  mice  is  further  identified  by  inununological  reaction 
methods  (c(Miiplement-fixa.tion  reaction,  qroes-resistahce  tests).  A 
105:5  emulsion  of  the  brains  cf  the  dead  animals  is  used  for  further 
passages.'  -  j., 

The  accumulation  of  complement-fixation  antibodies  in  the 
patient's  blood  occurs  only  in  the  recuneratibn  period  (by  the  15th- 
20th  day  after  the  onset  of  the  disease),  ^d  the  complement-fixation 
reaction  can  therefore  be  used  on3y  fCr  a  retrospective  diagnosis,  ^  • 

The  virus-neutralizing  antibodies  appear  at  still  later  periods. 
The  complement “fixation  antibodies  are  presesrved  in  the  blood  for 
5-4  months,  and  the  virus  neutralizing  antibodies  disappear  considerably 
later,  -  ;  .  '  .  ^  \ '■ 

:It  should  also  be  borne  in  mind  that  in  a  large  mimber  bf  people 
in  the  endemic  areas  the  sera  produce  a  positive  reaction. 

Treatment ,  Symptomatic  and  general  tonic  therapy  are  resorted 
in  view  of  the  lack  of  specific  treatment. 

Measures  against  the  disease  and  nronhylaxis ,  Mo  vaccine  has 
been  developed  against  the  West  Nile  fever. 

The  prophylactic  measures  against-the  West  Nile  fever  are 
limited  to  the  extermination  of  the  carrier  mosquitoes'  and  the 
prevention  of  their  bites. 


LtiaPHocmc  csbRiaypsNisaiTis^^'  '  \ 

Definition.  Lymphocytic  choricmehingiti^^^  ah  acute  viral 
disease^^^ ro'WtoV  to  latto 
this  particular  virus. 

History.  Acute  serousaeningitis  was  singled  out  as^  an  independent 
noaolocioal  as  early  as  1909  by  the  Kazan'  neuropathologist 

L.  0^  Daxkshevitoh.  .In  1925  Walgren  described 
complex  of  the  disease  in  man' which  he  nad  sidled  out  as  ^ 
nosological  unit  called  acute  aseptic  meningitis.  It  was  later  estaPi>  ..1. 
^SfaSte  aseptic  meningitis  was  not  an  independent  disease  ^but  a 
combination  of  symptoms  \diich  may  have  a  different  etiolo^  is 
brought  about  by  the  virus  pf  lymphocytic  ohoriomeni^itis  (Riwrs  and 
Scott.  1935)»  The  virus  pf.  lymphocytic  choriomeningitis  wa 
discovered  in  monkeys  by  Armstrong  and  Lilly  in 

Etiology.  The  causative  agent  of  the  disease  is  a  filtrphle 
-.ri-mia  Mftningmahilus  ohoriomeningitidis .  ^  v, 

“The  nize  of  the  virus  is  4O-60IJ  ;  and  it  can  pass  throu^ 

+he  N  V.  and  W  Berkefeld  oodles  and  Zeits  filters#  , 

“  ’  It  ftieratvore  of  SS"  the  virue  is  iestroyed  20  mlmtee, 

and  at  37°  in  1"2  days;  it  is  highly  sensitive  to  W 

well  preLrved  under  vacuum  and  cold  temperatdre  and  rapidxy  inactivaicc 

at  room  temperature.  .  .  •  „ 

Monkeys,  mice,  field  mice,  speckled  trout,  guinea 
cotton  rats,  and  hamsters  are  susceptible 

"birds  are  unsusoeptitle.  White  mice  and  guinea  pigs  serve  as  laboraic.., 
models .  Intracerebrally  infected  white  mice  develop  spasms ,  i=.|emors , 
and  convulsions.'  Death  comes  in  1  to  3,  days  after  the  .onset  of  th^ 
disease.  In  case  of  an  intranasal  infection,  the  development  of  the 

disease  in  mice  is  irregular#  «  ^ 

Guinea  pigs  become  sick  after  an  intracerebral,  parenteral,  and 

intranasal  infection  and  die  between  the  10th  and- 12th  day^  ^  _ 

The  virus  is  foimd  in  the  blood,  brain,  spleen,  lungs,  and  urin.. 
of  both  the  mice  and  guinea  pigs,  -  ‘  v 

Intracerebrally  infected  monkeys  develop  fevet,  slugpshness,^ 
loss  of  appetite,  and  hyperesthesia  5  to  14  days  ^ter  the  ^o^^^^jon 
period.  L  the  case  of  sick  monkeys  the  virus  is  found  in  the  brain, 
blood,  internal  organs,  testicles,  bone  marrow,  and  salivary  gland. 

(a.  K.  Shubladze  and  S.  Ya.  Gaidamovitch,  1953} •  _ 

The  pathoanatomical  changes  in  the  experimental  animals  are 
characterized  by  lymphocytic  infiltration  in  the  area  of  the  vascular 
nlexis  and  in  the  soft  cerebral  membrane  of  the  brain  stem. 

^  The  virus  is  cultivated  on  10-12  day-old  chicken  embryos;  tissue 

cultures  have  also  been  developed.  Various  virus  strains  are  pathogeni- 
cally  quite  different  from  one  another. 


,  5,  ;  V  Zhdanov  (1955)  beljLeves  it  •  expedient  to  divide  the  virus  of 
the  lymphocytic  choriomenihgiti^  into  5 ’different  types  which  are  possibly 
independent  types  and  pathogenic  in  mans 

a)  Meningophilus  ohoniomeriingltidis  var,  ooii3mmis,  the  most 
widespread  type,  is  the  causative  agent  of  the  natural'  infection  of  mice? 

■fa )  •  Meningophilus  ohoriomeni33gitidis  var,  tohtimakond«  is  the 
agent  of  the  psyohosensory  diseases  of  children  ( choribencephalitis ) , 
isolated  by  Tohumakova  and  Voroshilova  (1947) I  it  is  mildly  pathogenic 
in  guinea  pfigs  and  is  immunologically  different  from  the  ordinary  strains 
of  thin  virus J  ;■  LI 

•'  o)  Meningo'philus  ohoriomeaineitidis'  var«  honminis.  isolated 
during  the  outbreak  of  neuroinfectious  diseases  (Verlinde,  1948),  *' 

pathogenic  in  guinea  pigs  and  mildly  pathogenic  ih  mice* 

4:  number  of  other  diseases  afe  related  to  lymphocytio  choriomenin;;~ 
itis.  but  their  natures  have  not  yet  been  finally  established*  But  the 
establishment  of  their  etiolo@r  is  urg^tly  dictated  by  the  considerable 
resemblance  of  their  clinical  picture. 

The  anti^nic  st3?ucture  of  the  lymphocytic  choriomeninj^tis 
virus  is  complicated  and  has  not  yet  been  adequately  studied. 

Epidemiology.  Gray  household  mice,  field  mice ,  forest  mice  and 
apparently  other  murine  rodents  are  the  reservoir  of  the  virus.  ' 

Infected  hbxisehold  mice  secrete  the  virus  to  the  end  of  their  life  with'^ 
out  revealing  :any  visible  symptoms  Of  the  disease'  (Vi  M,  Zhdanov,  M.  E. 
levy  and  W.  U,  Basov,  1950;  1.  E,  Kislyakova,  1955)» 

:  The  carriers  of  the  virus  are  Allodermanyssus  sanguineus  and 
Lyponyssus  baooti  ticks  of  the  Gamas oidea  family.  Their  capacity  for 
infecting  animals  during  the  blood-subkingj  their  spcntaneous  inf ectivit]- 
and  the  possibility  of  transmitting  the  virus  by  bvarian  methods,  has 
been,  convincingly  proved.  >  • 

The  ticks  investigated  in'  the  lyniphocytic  choriomeningitis  areas' 
reveal  a  certain  seasonal  numerical  increase  durii^  the  sprihg-summer 
period,  with  the  Allodermanyssus  sanguineus  ticks  recording  their 

freatest  increase  in  the  summer  and  the  lyponyssuS '  bacoti  in  the  spring 
L.  N.  Kislyakova,  1953)»  Spontaneous  infectivity  has  been  established 
also  in  the  Bermaoentor  andersoni  ticks. 

-  It  has  been  suggested  that  certain  types  of  mosguitoesy  fireflies  3 
and  lice  are  the  carriers  of  the  lymphocytic  choriomeningitis  virus 
(Olitsky  and  Casals,  1948). 

The  possibility  of  infecting  fleas’^  with  a  lymphocytic  choriomeniing- 
itis  ‘yirus  by  feeding  them  On  infected  animals  during  virUsemia  had  ' ' 
been  established;  but  the  transmission  of  the  virus  throtigh  infected 
fleas  from  infected  to  healthy  animals  has  hot  been  recorded  (L.  E, 
Kislyakova,  1953)* 

The  disease  is  characterized  by  hatixral  foci.  The  formation  of 
anthropurging  sources  of  infection  is  also  possible  ih  view  of  the 
presence  of  gray  household  mice  in  residential,  warehouse,  and  ind\istriaIL 
buildings  (Zhdanov,  1955 )o 


Man  can  Ve  infected  by  mice'  through  the  bites  of  caixier  ticks. 
Other  possible  sources  of  infection  should  not  be  miled  out.  i  i  x 
The  mice  release  the  virus  with  their  ejccrements,  uyine,  and 
nasal  mucus  which  may  contaminate' foodstuffs,- water,  .^residential  places, 
warehouses,  and  other  buildings,  '  tinder  certain  conditions  ■the  :dry  . 
excretions  of  the  mice  t'um  to  dust  which  contaminates  the  air. » 

Breathing  that  air  may  produce  ah  infection  in  people  (Armstrong, 

A  sick  person  is,  to  some  extent,  also  dangerous  for  the  si^rouna- 
ing  people,  as  his  urine  may  contain  the  virus.  But  the  possibility  of 
the  patient's  exorements  containii^  the  choriomeningitis  vii^s  is  ruler. 

out.  .■■'  ''  . 

It  should  be  pointed  out,  however,  that  dt  was  found  impossible  : 

under  experimental  'Conditions-  to  infects  mice  with  the  lymphocytic 
choriomeningitis  virus  either  by  applying  the  virus  to  the  ^scarred  :  c 
skin  and  mucous  membrane:  of  the  oi^al  cavity  or'  by  introducing  the  ^ 
virus-containing  material  into  the  gastro-intestinal  traoti  In  the ; 
absence  of  ectoparasites,  the  close  and clengtl^  contact  between 
naturally  infected  and  noninfected  mice  also  failed  to  produce  an- 
infection  in  the  latter  (Kislyakova,  1955) • 

-The  disease  is  prevalent  everywhere  (U.S,^  England,' France 
Japan,  USSR). and  has  been  described  in  various  countries,'  The  largest 
number  of  cases  occur  in  the  wintet  and  spring  months ,  which  is 
apparently  due  to  the; largest  population  of  murine  rodents  in  residentia". 
buildings  during  that  period,  ■ 

Choriomeningitis  mostly  affects  people  between  2G  and  50 j  and 

men  and  women  are  equally  susceptible  to  the  disease;  .  ^  'C  ‘ 

In  addition  to  the  clinically  pronounced  forms  of  the  disease, 
there  are  oases  when  it  occurs  asymptomatically.  In  the  U,S,  ,,  for 
example,  an  investigation  of  the  serum  of  2,000  people  who  showed  no 
symptoms  of  the  disease  revealed  neutralizing  antibodies  in  of 
them  (Armstrong,  1941)» 

The  pHTn'cal  -picture.  There  are  several  known  clinical  forms  of 
choriomeningitis  s  aseptic  meningitis ,  meningo-ehoephalomyelitis ,  a  ■  l ; 
grippe-like  disease,  and  an  acute  general  fathl  disease.  ; 

Meningeal  and  grippe-like  forms  account  for  most  of  the  cases. 

The  incubation  periods  lasts  7“15  days. 

The  disease ,  as  a  rule ,  starts  suddenly  and  reveals  symptoms 
resembling. a  severe  grippe.  ;  It  is  accompanied  by  severe  headaches, 
naxisea,  vomiting,  a  high  temperature  and  confused  mind.  Angina  and 
catarrhal  symptoms  are  sometimes  observed  in  the  respiratory  tracts,- 
The  patients  lose  weight,  ^he  disease  lasts  7-10  days. 

In  the  case  of  many  patients  the  disease  does  riot  progress  beyorid 
this  point  and  a  rapid  recovery  follows.  In  others  the  grippe  phase  is 
followed  by  a  meningeal  phase  which  lasts  about  2  weeks  arid  is  followed 
by, recovery. 
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In  neurological  and  general  fozms  of  the  disease »  which  are 
quite  rare,  the  symptoms  are  quite  different  and  are  determined  by  the 
degree  and  locality  of  the  injury  in  the  central  nervous  system. 

A  mpdera.te. neutrophj-lio  leuoocj^bsis  is  found  in  the  patient’s 
blood  during  the  ./fever  period.  The  cerebr'bspiinal  fluid  is  under 
increased  pressure;  the  quantity  of  albhmih  in  it  is' sli^tly  increased; 
the  sugar  content  is  within  the  norm;  a  lymphocytic- plebojrtosis  --  from 
150-250  to  1,700-53 >^00  cells  per  1  mm5  --  develops  (Olitshy  and  Casals, 
1952).-: 

3n  ths  great  majority  of  cases  the  disease  ends  in  reob-^eiy. 
Published  materials  contain  no  reference  to  mortality  produced  by 
lymphocytic  chorib-meningitis.  Death  is  caused  only  by  the  so-called 
general  forms  of  -bhe' disease.  ' 

Pathological  anatomy.  Inflammatbry  chants  in  the  soft  cerebral 
membrane,  ependyma,  and  vascular  plextis  are  observed  in  the  neurological 
forms  of  the  disease.  These  changes  boincide  with  those  usually  observed 
in  all  bases  of  viral  encephalitis.  ■  *  ■ 

Pronovinced  inflammatory  processes  in  the  lungs  and  liver  are  * 
.noted  in  the  rare  cases  of  the  generalized  disease  (which  end  in 
death) '(Smadel,  1942),  ■ 

Diagnosis.  The  viirus  can  be  isolated  from  the  blood  and  oerebrij- 
spinal  fluid  of  the  patients,  ■ 

When  a  poSt-mbrtem  diagnbs is  becomes  necessary,  small  pieces  of 
the  oerebarum  are  used  for  investigation  purpoSes,  The  serum  can  be'  ■ 
used  2  weeks  adfter  the  onset  of  the  disease  for  a  cbmplement-fixation 
reaction  and  1rs-2  months  for  a  neubrni  nbabtion. 

The  methods  of  isolating  ihe  virus ^  as  well  as  the  methods  of  ’ 
serblogioal  investigations',  are  the  same  as  those  used  for  the  virus  of 
the  St.  Louis  encephalitis,''" '  '  r  :  • 

Treatment.  It  has  been  suggested  that  aiireomycin  and  terramyoin 
are  effective  in  the  treatment  of  lymphocytic  choriomeningitis  (Welch, 
Levis,  Kiefer^ /i955).  /■■  .'■  ;  '  „  _ 

Prophylaxis.  The  majbr  prophylactic  measures  against ' lymphocytic 
choriomeningitis  are  those  designed  for  large-scale  exteimination  of 

mice,'  ■  ■  '  ^  .  .i.',;'..;  J... i  ^  : 

Sanitary-prophylactic  measures  designed  to  protect  the  houses,' 
warehouses,  ahd  other  buildings  against  the  penetraticai  of  mice  should 
also' be 'Carried -'out,  ■  '  '  ^ 

Every  possible  measure  should  be  taken  to  exterminate 'the  ticks 
and  to  protect  the  people  from  their  bites.  •  ' 

All  the  rat-extermination  and  disinfestation  meas\ires  should  be 
carried  out  according  to  the  commonly  accepted  methods  outlined  in  the 
handbooks  and  instructions  on  disinfection,  disinfestation,  and  rat 
extermination.;.' "■  ':  ■  , 

The  patients  should  be  isolated  and  their  excrement  and  urine 
disinfected. 

There  are  no  specific  prophylactic  methods  against  the  disease. 


—  61  — 


,  ;  '  ■  TTm  CiQLORAJO  TICK  PBVER 

.  History*  first  reports  of  this  disease  appeared  over  100 

years  ago  and  were  made  ty  doctors  working  in  the  Roolqr  Mountain  are^» 
But  it  was  first  classified  as  an  independent  nosological  unit  By 

Becker  only  in  1950.  ^  .  /v  n -x. 

'pi  their  study  of  the  Colorado  tick  feveh»  +ppping>  Gullifordj 
and  Davis  (1940)  came  to  the  conclusion  that  the  development  of  this 
disease  in  man  was  due  to  the  Bite  of  tha  Dfirmaoentor  andersoni  tickj 
this  suggestion  had  Tieen  made  earlier  By  Becker.  But  these 
researchers  were  unaBle  to  isolate  the  agent  either  By  infeouing 
experimental  animals  or  By  passages  on  chicken  emBryos. 

The  virus  was  first  isolated  and  investigated  By  Plorio, 

Stewart,  and  Muggridge  (  1944)  who  succeeded  in  infecting  hamsters  By 
the  parenteral  introduction  of  sich  animals’  Blood.  , 

By’ adapting  the  virus  to  the  organism  of  white  mice  and  : 
developing  chicken  emBryos,  Koprowskiy  and  Cox  (1946)  developed  an 
experimental  vaccine. 

Etiology.  The  causative  agent  of  the  Colorado  tick  fever  is  a 
filtraBle  virus  polyvectus  Colorado  measuring  10-12||/  |r  .  The  virus 
passes  through  the  N.  V,  W  Berkefeld  candles  and  Zeits  filters  and  has 
a  pronounced  staBility,  It  can  last  more  than  2  months  at  room 
temperature  and  about  years  in  an  ordinary  refrigerator.  When 
vacuum-dried  it  can  retain  its  activity  for  a  particularly  long  time. 

A  60°  temperature  inactivates  the  .virus -containing  suspension  in  5Q 
minutes.  Neutral  and  complement-fixation  reactions  were  used  IfO 
prove  the  immunological  difference  of  the  Colorado  tick  fever  vii^us 
from  those  of  the  dengue  fever,  tick  and  Scotland  encephalitis  from 
Western  and  Eastern  equine  encephalitis,  Venezuelan:  equine  encephalitis; 
St.  Louis  encephalitis,  lymphocytic  choriomeningitis,  rabies  and 
yellow  fever  (Koprowskiy  and  Cox,  1946,  1947;  Boer,  Kunts, 

Koprowskiy,  Cox,  1947)»  -l.  4. 

Of  the  experimental  animals,  only  the  hamsters  are  sensitive  to 
the  virus,  euid  they  are  used  as  models  for  isolating  and  passing  the 
virus.  In  the  first  tests  on  intraperitoneally , infected  hamsters , 

the  infection  appears  asymptomatically.  But  in  about  the  12th  test  the 
hamsters  Begin  to  die  and  eventually  their  mortality  fluctuates  from 

25  tO  50^.  ■.  ■  \  ' 

An  autopsy  of  the  dead  animals  reveals  changes  in  the  spleen. 

On  the  cutoff  sections  colored  with  hematoxylin-eosin  the  changes  can 
Be  seen  as  follicles  of  a  degenerative  nature.  There  is  a  reduction 
in  the  number  of  leucocytes  in  their  central  parts  ^d  large  quantities 

of  pale  mononuclear  cells  mixed  with  polynuclear  leucocytes  and 

gjjythrooytes  appear  on  the  scene.  The  follicle  limit,  usually  Cleaxly 
outlinted,  appears  to  Be  Indistinct.  When  colored  By  the  Romanovskiy- 
Giemsa  method,  the  large  mononuclear  cells  reveal  oesinophilic  and 
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Tsasophilic  protoplasmic  inclusions  (Blacky  Florio,  Stewart,  1947)* 

!Phe  vir^  can  be  adapteil  to  the  organism  of  white  mice  by  the 
intraoerCferial  passage  method#  -irnder  this  method  of  infection^  ■  ; 
first  symptoms  of  the  disease  appear  on  -Uae  3rd  and  4th  day:  ,a 
paralysis  6f  the  extremities  develops.  The  ammals  die  between  the 

5th  and' Tth^'day.-  a.'. '  "  ' 

Young  mice  are  susceptible  also  to  the  intraperitoneal  infection 

with  the  virus.  . 

The  causative  agent  of  the  Colorado  tick  fever  can  be  easily 
cultivated  oh  developing  chicken  embaryos  by  infecting  their  yok  sac. 

Ebidemiology.  The  Colorado  tick  fever  Occurs  only  in  the  B,S., 
where  it  is  prevalent  in  a  number  of  states,  particxilarly  in  Colorado, 
California,  Oregon,  Montana,  Utah,  Idaho,  Nevada,  Washington,  and  :  ; 
Wyoming  (Blkund,  Kohls,  Brennan,  1955).  The  tick  fever  virus  was 
frequently  isolated  from  the  Bermacentor  variabiljS  ticks  cplleoted 
in  Long  Island  (N.Y.),  but  ho  cases  of  people  contracting  the  disease 

in  that  area  have  been  recordedh  \  ' 

Characteristic  of  the  epidemiology  of  the  described  disease  is, 
first  of  all,  the  fact  that  it  is  closely  associated  with  ticks. 

Its  prevalence  is  limited  to  the  areas  inhabited  by  ticks.  The 
Colorado  fever  is  usually  contracted  by  persons  closely  associated 
with  the  forest  by  occupation  (shepherds,  lumberoacks,  etc.)*  The 
disease  is  strictly  seasonal*  the  outbreak  of  Colorado  fever  oases 
coincides  with  the  period  of  the  hipest  activity  of  the  ticks.  In 
almost  all  cases  the  patients*  anamnesis  reveals  indications^ of  their 
having  visited  the  forest  4-5  days  before  the  onset  of  the  disease, 
and  ticks  are  found  sticking  to  their  body.  Investigations  carried ^ 
out  by  a  number  of  researchers  showed  that  the  Bermacentor  andersoni  : 
tick  is  the  carrier  of  that  Virus,  and  that  the  female  of  the  species 
is  capable  of  transmitting  the  virus  to  its  progeny.  These  facts 
prove  'without  a  doubt  that  the  infection  of  man  is  brought  about  by 
the  bite  of  an  infected  tick  and  that  the  Colorado  fever  is  characterized 
by  a  natural  facus.  s  ■ 

Some  significance  from  an  epidemiological  point  of  view  attaches 
also  to  the  Bermacentor  variabilis  and  Bermacentor  occidentaljs  ticks 
from  which  the  Virus  was  isolated^  cases  of  the  disease  were  recorded 
'in  their  nathral  habitat. 

In  addition  to  the  mentioned  species,  the  virus  was  isolated 
also  from  the  Bermacentor  albopiotus  ticks  in  west  Montana,  Otobius 
lAP’Q-pfailus  ticks  in  the  northern  parts  of  Nevada  and  Utah,  and 
Bermacentor  parnTnanteriis  ticks  also  collected  in  Nevada  (Blkund, 

Kohls  ^d  Brenn^,  1955).  ■  -  ^ 

The  attempts  to  identify  the  warm-blooded  hosts  of  the  Virus 
have  so  far  been  unseccessfulo 

:  ■  The  clinical  uioture.  The  incubation  period  of  the  Colorado 
fever  lasts  4-5  daysi  '■ 
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The  clinical  picture  is  characterized  by  an  acute  onset  without 
any  previous  warning*  Chills  and  aches  are  felt  all  over  the  body*  the 
temperature  rises  rapidly,  reaching  38«9  •"  40°  remains  at  that 
level  for  2-3  days.  The  dominant  symptoms  of  the  fever  period  are 
headaches  I  photojhobiaj  pain  in  the  eyes,  waistline,  and  muscles?  and 
cutaneous  hyperasthesia.-  Noted  also  is  loss  of  appetite,  nausea,  and 
vomiting.  ; 

Objective  investigations  have  not  succeeded  in  establishing  any 
deviation  from  the  norm  with  the  exception  of  an  insignificant 
hyperemia  of  the  conjunctiva  and  mucous  nasal  jAiarynx,  as  well  as  a 
faster  pulse  beat  in  keeping  with  the  temperature.  A  pronounced 
leuOopenia  is  found  in  the  bloods  the  number  of  leucocytes  goes  up  ; 
to  2,000  -  3»000  per  1  mm5. 

After  2-3  days  the  fever  is  followed  by  a  remission  lasting 
approximately  as  long.  The  temperature  drops  to  normal  or  even 
subnormal.  All  the  symptoms,  with  the  exception  of  some  weakness, 
disappear  during  this  period. 

The  remission  is  again  followed  by  an  attack  of  fever  accompanied 
by  the  above-described  symptoms.  The  second  attack  does  not  last  more 
than  1-2  days  and  is  then  f  ollowed  by  a  period  of  recovery  which  is 
fairly  long  in  comparison  with  the  relatively  short  period  of  the 
fever  and  lasts  5  to  7  days# 

In  some  cases,  especially  in  children,  the  Colorado  fever  may 
be  more  painful  and  reveal  pronoianced  symptoms  of  meriingo-encephalitis. 
But  even  in  these  cases  the  outcome  of  the  disease  is  favorable.  There 
are  no  published  references  to  lethal  cases  or  complications , 

The  disease  leaves  a  stable  immunity  behind  it*  ,  There  l^ve  been, 
no  reports  of  recurrent  cases  of  Colorado  fever.  Attempts  to  , 
artificially  infect  former  Colorado  fever  patients  were  not  successful, 

Dia^iosis,  The  diagnosis  of  Colorado  tick  fever  is  based  on 
the  typical  anamnesis  of  the  patients  (a  tick  bite  or  a  visit  to  the 
forest  inhabited  by  ticks),  the  typical  2-hump  temperature  curve,  and 
other  symptoms  peculiar  to  this  disease. 

T-f^T^oratorv  diatgnosis.  To  confim  the  clinical  diagnosis,  it  is 
recommended  that  the  virus  be  isolated  from  the  sick  animals  by  way 
of  an  intraperitoneal  infection  of  3”4  day-old  white  mice  with  0,05  ml 
of  blood  serum  taken  during  the  attack  of  the  fever.  The  mice  become 
sick  on  the  6th-7th  day  after  the  infection.  The  isolated  strains  are 
identified  by  a  neutral  reaction  on  young  suckling  mice  with  the  use 
of  hyper-immune  seim  introduced  intraperitoneally. 

Complement-fixation  and  virus  neutralizing  reactions  which 
produce  fairly  accurate  results  are  recommended  for  a  serological 
diagnosis.  But  these  2  reactions  can  be  used  only  at  later  stages  of 
the  disease,  as  the  complement-fixation  and  virus -neutralizing  anti¬ 
bodies  appear  only  in  the  recovery  period,  between  the  9th  and  14th  day 
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af'ter  the  onset  of  the  dise9,se  (Cox,  1952).  Antigens  prepared  from  the 
brain  of  the  infected  mice  are  used  for  complement-fixation  reactions. 

Treatment.  Ihasrauch  as  lio  specific  methods  of  treating  the 
disease  have  been  suggested,  such  treatment  must  be  limited  to  ■ 
symptomatic  therapy.  ^  -  '  •  -  ' 

-  -I^OTihylaxis.  The  bpecific  prophylaxis  of  the  Colorado  fever 
is  still  in  the  stage  of  laboratory  experiment.  Koprowskiy  and  Cox 
( 1947)  reported  the  Immunization  of  20  volunteers  with  a  live  "Hrus 
adapted  to  a  chicken  embryo  by  way  of  repeated  passages.  Between  the 
6th  and  7th  day  after  the  vaccination,  11  of  the  20  volunteers  . 
developed  a  mild  disease  limited  to  a  single  attack.  Five  of  the 
vaccinated  voltinteers  tested  by  the  introduction  of  human  strains 
revealed  a  definite  immunity. 

Since  the  disease  is  transmitted  by  ticks,  individual 
prophylactic  measures  consist  in  the  protection  against  their  bites 
when  visiting  an  endemic  area. 


-  65  “ 


:  OHB  M 

In  the  past  10-20  years  Soviet  scientists  have  discovered  and 
studied  a  number  of  endemic  viraO.  diseases,  combining  them  into  a 
hemorrhagic  fever  group  on  the  basis  of  their  common  etiological, 
epidemiological,  pathogenic,  and  clinical  features* 

Three  different  types  of  hemorrhagic  fever  are  currently  known 
(M,  P.  Tchumakov)*  the  Omsk  hemorrhagic  fever,  the  Crimean  hemorrhagic 
fever  (and  the  Central  Asiatic  and  Bulgarian  fever  related  to  it),  and 
the  hemorrhagic  nephrosonephritis  (hemorrhagic  fever  with  the  kidney 
syndrome). 

But  despite  tjieir  considerable  similarity,  each  of  the  5 
mentioned  diseases  has  a  specific  causative  ^ent,  a  definite  reseivoir 
of  the  virus  and  method  of  transmitting  it,  its  own  endemic  source  and 
clinical  characteristics,  which  made  it  possible  to  classify  these 
diseases  as  independent  nosological  forms. 

These  diseases,  combined  into  a  hemorrhagic  fever  group,  also 
have  a  number  of  common  features  with  certain  other  endemic  diseases: 
yellow  fever,  dengue  fever,  Pappataci  fever,  Colorado  tick  fever,  and 
certain  other  clinical  forms  of  tick  encejhalitis . 

Omsk  Hemorrhagic  Fever 

Definition.  The  Omsk  hemorrhagic  fever  is  an  acute  febrile 
disease  of  a  viral  etiology  characterized  by  a  hemorrhagic  syndromes 
it  occurs  in  the  Omsk  and  Novosibirsk  oblasts  and  is  transmitted  by 
ticks. 

History.  It  is  impossible  to  establish  the  exact  time  when 
the  first  cases  of  the  hemorrhagic  fever  occurred  in  the  Omsk  oblasti 
They  had  apparently  appeared  long  before  the  period  when  the  first 
cases  of  the  “obscure  disease"  were  recorded.  Back  in  1940? 

B.  P.  Pervushin  observed  certain  diseases  that  did  not  fit  into  the 
clinical  picture  of  the  known  acute  infections  and  had  earlier  been 
diagnosed  as  atypical  cases  of  grippe,  typhus,  malaria,  tularemia,  and 
other  infectious  diseases*  The  local  physicians  pointed  out  that 
the  "new  disease"  originated  in  1940  and  associated  it  with  the  muskrats 
inhabiting  the  lakes  (N,  M.  Tatarintsev) 5  but  the  role  of  the  muskrat 
in  the  epidemiology  of  the  Omsk  hemorrhagic  fever  is  still  not  clear. 

A  systematic  study  of  this  disease  was  begun  in  1946  by  an  expedl 
tion  organized  by  the  Omsk  department  of  the  public  health  service 
under  the  leadership  of  H.  M*  AKhrem-Akhremovitch  and  G.  I.  Netskiy. 

It  was  established  that  the  disease  was  not  contagious  and  effects 
exclusively  the  rural  population  connected  with  field  worki  the 
highest  incidence  of  the  disease  occurs  in  the  spring  and  autumn  months . 
At  the  same  time,  A.  V,  Pedushin  and  G,  I,  Netskiy  established  that 
the  incidence  curve  of  the  Omsk  hemorrhagic  fever  coincides  with  the 
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..period  the  cattle  is  attacked  by  the  Dermaoentor  pictus  iaodic  tick. 

■This  led  to  the  concluBion  that  the  Derahcentor  pictus  was  the  most 
probably,  carrier  of  the  causative  agent." 

Iwo  complex  expeditions  of  the  Academy  of  Medical  Sciences  13SSR 
headed  by  M.  Tdiumakov  and  including  a  number  of  'Clinical  physicians  ;■ 
were  carried  out  in  Omsk  oblast  in  1947,  :ahd  1,948*  -  :  ■  !  ■  .  , 

It  was  established  that  the  causative  agent  of  the  disease  was 
a  filtrable  vijTus  always  found  in  human  blood  in  the  first  5  days 
following  the  onset  of  the  disease.  ; 

In  1947  the  virus  of  the  Omsk  hemoinrha^c  fever  was  isolated  a 
number  of  times  by  M.'P.'  Tohumakov>  A.  V,  Gagarina.  A.  P.  3elyayeva, 
and  N,  S.  Slavina  from  the  blood  of  human  patients  and  suspensions  of 
powdered  Sermaoentor  pictus  adult  ticks  collected  in  the  endemic  areas 
of  the  Cksk  oblast.  It  was  further  established  that  the  virus  was 
kept  in  the  ticks  during  the  inter-epidemic  period  and  is  also  ; 
transmitted  ovarially  by  the, ticks  to  thein  progeny.  These- data  made  ; 
it  possible  to,  consider  the  carrier  tick  as  the  reserv,pit  of  •&e  vii^us 
in  nature.' .-.ir:;..;.?  ?  sv,-  v,„,  ....  -...v  ^ 

The  clinical 'Snd  laboratory  features  of  the  disease  were  ■ 
eventually  established  euid  propl^lactic  and  therapeutic  methods 
developed  (M.  P.  Tohumakov,  R.'M.;  Akhrem-Akhremovitch,  -G.  A.  Sizemova 
6ind ;E..  ;I. 'S.  :Novitskiy,;:etc.).n  .  v' 

•  ■  Etiology.  The.  etiology  of  the  Omsk  hemorrhagic  fever  was  : 
established  in  1947  byl-I*  P.  Tohumakov,  A.  P.  Belyayeva,:  A.' V.  , Gagarins., 
and  N.  S.  Slavina.  The  causative  agent  of  the  Omsk  hemorrhagic-  . 
disease  is  a  filtrable  virus  Hemorrhagogenes  siMricus  regularly 
foxxnd  in  the  blood  of  fever  patients  ;as  well  :.as  in  naturally  infected 
ticks.':.'  ..  i y 'If  .-r.'C.'  •V,.';' 

The  virus  Of  the  Omsk  hemorrhagic  fever,  just  like  those  of  . 
the  'other  types  of  hemorrhagic  fever,.  :'fean  easily  pass  through  f iltsys 
which  cannot  be  passed  by  Ijacteria  (Zeits,-  V  and  N  Berkefeid  candles  .  j 
and  Chamberlin  L5)}  regardless  of  the  method  of  cultivation,  the  ^ 
virus  does  not  form  any  elementary  corpuscles  visible  through  an 
optical  microscope.  1, n.y 

;  -  The  vims  is  not  vety.  resistant  to  the  effect  of  various . 
chemical  ^d  physical  factors.  It  is  resistant  to  glycerin ^  capable- 
of  lasting  a  long  time  (about  2  years)  in  vacuum-(h?ied  f orm,  and  is 
quite  resistant  ito  cqld.  At  the  same  time,  at  a  , temperature  of  57  ,  :  } 

the  virus  is  half  inactivated -within  6  hours;  by.  heating  q,  virus 
emulsion  to  56°  it  is  completely  inactivated  in  50  minutes,  .  and  to 
70°  in  10  minutes,.  '  f ; 

The  virus  is  easily  cultivate^  on  7“4ay“Old  chicken  embryos, 
accumulating  inconsiderable  quantities.  Compared  to  ths  virus  of  the 
Crimean  hemorrhagic  fever,  it  has  a  hi^er  d-egree  of  pathogenicity  : 
for  a  larger  number  of  animals  (monkeys,  roalves,  guinea  pigs,,  cats, 
field  mice,  hamsters,  -gophers,  -pertain  types  of  birds,,  etc.)  and  can,  '. 
be  easily  adapted  to  ^White  mice  in  sd? os e  brains  it  accumulates  in  t 
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large  concentrations  (up  to  10"T  -  10“5  minimum  lethal  doses  of  0.055  mm^)» 
Introduced  into  the  cerebrum  of  white  mice  for  a  number  of 
consecutive  times,  the  virus  manifests  its  neurotrOpio  properties  and  a 
sh6a*p  increase  in  its  virulence  resulting  in  100^  incidence  among  the 
white  mice  regardless  of  thfe  method  Of  infection. 

Tested  on  mice,  the  virus  does  not  lose  its  capacity  for 
producing  a  clinical  picture  in  man  typical  of  the  Omsk  hemorrhagic 
fever;  that  was  ascertained  throti^  an  accidental  laboratory  infection. 

The  virus  a^pts  itself  also  to  guinea  pigs* 

Adaptation  tests  made  on  White  mice  and  rabbits  produced 
negative  or  unconvincing  results. 

Special  tests  have  established  the  absence  of  a  cross  immunity 
between  the  virus' of  the  Omsk  hemorrhagic  fever  and  the  ageht  of  the 
Crimean  hemorrhagic  fever  and  the  hemorrhagic  hephrosonephritis,  • 
thereby  establishing  tlie  etio logical  independence  of  the  Omsk 
hemoirhagio  fever.  Available  data  (N,  I.  Zeytlenok  and  A*  P.  Belyayeva) 
also  point  to  the  possibility  of  an  etiological  connection  between 
these  diseases  and  the  hemorrhagic  fever  in  Bukovina. 

EnidemiolCgy.  Characteristic  of  the  Omsk  hemmrrhagio  fever  is 
its  natural  source  of  infection;  it  is  also  a  strictly  endemic  disease 
in  the  rural  areas  of  the  Bol*shaya  Barabinskaya  steppe  in  Omsk  and 
Novosibirsk  Oblasts,  Recent  indications  point  to  the  presence  of  a 
similar  or  identical  di-sease  in  the  steppe  areas  of  the  neighboring 
North  Kazakhstan  oblast  and  possibly  also  in  the  virgin  lands  of 
Chkalov  oblast  (M,  P.  Tchumakov,  1954)  •  ^  ^  ^  ^  ^  ■ 

The  Omsk  hemorrhagic  fever  is  a  tick  infection.  Investigations  : 
carried  out  by  Soviet  scientists  established  that  the  carriers  of  the  ‘ 
causative  agent  of  this  disease  are  the  Bermacentor  piotus  and 
Defmacentor  marainatus  ixbdic  ticks  inhabiting  the  fores t“Steppe  belt  ■ 
of  Western  Siberia  and  certain  other  oblasts.  The  only  known  source 
of  infection  in  man  under  natitral  cohditlohs  so  far  has  been  the  bite 
of  an  infected  tick.  It  has  been  proved  that  under  natural  conditions 
these  ticks  can  be  infected  with  the  virus,  can  pass  it  oh  to  their 
jprogeny,  ahd  also  keep  the  infection  during  the  inter-epidemic  period 
(winter).  Consequently  in  the  case  of  the  Omsk  hemorrhagic  fever  the 
carrier  ticks  are  simUltaheoUsly  the  reservoir  of  the  virus  in  nature  ' 

(M.  P.  TChumakov,  a.  ?.  Gagarina,  N.  S,  Slavina^ 'A,  B.  Lebedev, 

A.  A,  Avakyan,  Ai  V,  Fedushin,  and  G,  I,  Netskiy), 

Susceptible  to  the  viius  are  certain  types  Of  rodents  (young 
hamsters,  gophers,  hedgehogs,  and  field  mice),  domestic  animals 
(calves  and  lambs),  and  birds  (crows,  rooks  and  bitterns)  which  may 
serve  as  potential  temporary  reservoirs  of  the  virus  during  the  acute 
diseases  in  the  virvisemia  period.  But  these  animals  hate  not  been 
seen  to  carry  the  virus  for  a  long  time,  and  that  brings  up  the 
problem'  of  the  epidemiological  Significance  of  the  tick  as  a  natuiral 
reservoir  of  the  virus  (A.  V.  Gagarina  and  others).  The  Derniaoentor 


piobus  and  Dermaoentor  isarginatus  ticks  feed  on  ;the  blood  of  vaxm- 
blood^d  The  tick  goes  through  3  nidtaiilorphio  stages!  larve, 

nymphaj  and  imago*  The  larvae  and  nymphae  parasitize  small  animals 
and  birds,  while  the  adult  ticks  attack  large  anpais'(oattie)  an 
man.  The  adult  ticks  are  naturally  most  responsible 'for  the  spread 
of  the  Omsk  hemorrhagic  fever. 

The  ticks  hibernate  in  the  adult  sta^«  They  become  active  with 
the  rising  temperature  in  the  early  spring  and  from  the  niidfile  of  April 
on  attack  people  and  animals*  Their  greatest  activity  is  iii  Msy* 

‘  The  intensity  of  the  tick  attacks"  oh  cattle  and  the  likelihood 
of  their  attacking  people  are  considerably  reduced  in  the  sunmei’;  months 
in  view  of  the  egg-laying  season  bf  the  female  tibks,  as  well  as  the  . 
biological  characteristios  of  thS  newborn  larva  and  nymphae  which  '  J: 
parasitize  small  rodents  and  birds.  V  , 

in  the  fall,  when  the  hjhnphae'are  transformed  into  adult  ticks, 
the  attacks  are  resumed,  reaching  a  maxiimhfl  ih' September "bht  not 
approaching  the  spring  level.  In  the  late  autumn  winter  months  - 

the  ticks  are  in  a  state  of  diapause.  ‘ 

Thus  the  curve  representihg  the  tick  attacks  on  cattle'  and 
people  Shows  2  rises,  a  hi^er  one  in  the  spring  tuid;  a  ohe  in 

the  autuiki. 

Inasmuch  as  the  Omsk  hemorrhagic  fever  is  transmitted  only  by 
the  bitec  of  barrier  ticks  which  are  also  the  reservoir  of  the  virus 
in  nature,  it  is  only  natural  that  the  epidemiology  of  the  disease 
should,  to  a  considerable  extent,  be  determined  by  the  ecology  and 
biology  of  ticks*  _  ^ 

The  Omsk  hemorrhagic  fever  is  strictly’ endemic  to  the  rural 
forest-steppe  areas-  0^  the  Bmsk,  KovOsibir'sk,  and  other  oblasts  where 
the  Dermaoentor  piotus  and  Dermaoentor  *  marginatus  tic]^  are  widespread* 
The  people  usually  affected  by  the  disease,  are  thpse  working  iti  ' 
the  fields  in  the  siring-summer-autumn  mpnths,  oOmlxg  cdhtact  with  . 
the  cattle  and  attacked  by  the  ;tickS.  'liie  butbheak  of  the  disease 
frequently  extends  also  to  bbnsiderable*  Roups’ pf  people  ehgaged  in 
agricultural  work*  '  trnder  natxu?ai  conditions  the  ’disease  is  pharacterizs 
by  a  complete 'lack  of  bontagiosity  amoiig  people  and  a  d®fihite  ' 
connection  with  tick  bites;'  Ih  some  babes'  It  Was  difficult  tp 
out  the  possibility  of  the  infection  being  traiasmitted  by  the 
alimentary  method  \Mr  P*  Tphumakov) ;  cases  of  pebple  handling  the 
live  viiTis  and  being  infebted  by  the  '  dust  and  dfbjpS  were  observed 
mder  laboratory  conditions.  ■  "y' 

,  The  disease  is  definitely  seasonal  in  nature,  the  maximum  ' 
incidence  occurring  in  the  spring  (A^il-May)  and  anttmai  (September- 
Ootobe'r)  months;  a  lower  incidence  in  the  summer  and  Complete  absence  ‘ 
of  the  disease' in  winter;  The  ihcidehCe  curve  is  almost  parallel  to; 
the  one  representing  the  attack  pn  cattle  ly  cstopter  ticks  bvit  inms 
1-2  weeks  behind  it  (the  incubation  peribd).  ^  • 


All  ages  can  be  affected  by  the  Omsk  hemorrhagic  fever,  but  most 
of  the  people  suffering  from  that  disease  in  1945'^l94i3  were  of  a  younger 
age  group  (10-20  years),  with  wdmen  predpminattog« 

'  ,  The  recovered  patients  acquire  a  stable  imaunily;  the  disease 
does  not,  eis  a  rule,  recur. 

Pa-hTicgftnesis  and  pathological  anatomy*  The  virus  of  the  Omsk 
hemofrh^ic  fever  enters  the  human  organism  throu^  the  bite  of  an 
infected  tick.  The  virus  is  found  in  the  blood  of  the  patients  from 
the  very  beginning  of  the  fever  period,  that  is,  2-7  days  after  infection,* 
ViDnisemia  remains  throu^out  the  entire  fever  period  of  the  disease 
(5-I5  days)  and  is  ocoasiohaUy  observed  also  in  the  first  2-5  days 
after  the  temperature  drops  bo  normal  (M.  P.  Tohumakoy). 

According  to  I.  S,  Kovitskiy,  an  acute  toxicosis  resulting  in  a 
serious  affection  of  the  vessels  and  vegetative  nervous  system  lies  at 
the  basis  of  the  pathogenesis  of  the  Omsk  hemorrhagic  fever.  The  most 
important  symptoms  of  the  disease  are  determined  by  the  affection  of 
the  nervous  system  and  vessels}  a  very  pronounced  painful  syndrome  and 
hemorrhagic  diathesis  manifested  in  the  form  of  hemorrhagic  ra.8h, 
bleeding,  hemorrhagic  infiltration,  as  well  as  small  and  large  hemorrha,<K:s 
foci  in  various  organs  and  tissues. 

The  changes  of  the  vessels  which  play  an  important  part  in  the 
pathogenesis  of  the  disease  are  apparently  determined  by  the  combined 
action  upon  the  organism  by  various  pathological  mechanisms,  of  wiiioh  . 
the  following  are  the  most  important* 

1)  the  disreption  of  the  neurohumoral  regulation  of  the  vasouler 

tonus  arising  in  connection  with  the  affection  of  the  vegetative 
nervous  system  and  certain  ductless  glands,  particularly  the  adrenal 
glandba;  -- 

2)  the  Immediate  action  upon  the  vascular  wall  by  the  vires 
circulating  in  the  blood  *diich  is  vasotropie  and  neiirotropio; 

3)  the  influence  of  the  toxio  and  fementative  substances  ^ 
fcrming  in  the  organism  during  the  decay  of  the  cellular  elements. 

All  these  mechanisms  affect  the  permeability  of  the  veuBoular- 
endothelial  area  to  a  oonsidereble  extent*  In  aggravated  oases  the 
result  is  the  destrection  of  the  capillaries,"  a  diapedesis  of  the 
erythrocytes,  the  outflow  of  the  blood  plasma  from  "toe  vessels,  the 
satTjration  of  the  interstitial  tissue  with  albuminous  fltiid,  the 
coagulation  of  the  blood,  and  disruption  of  the  gas  exchange 
(B.  N,  Mogil’nitskly,  A.  I,  Smirnov-Zamkov) . 

A  high  degree  of  generelized  intoxication  and  growiiig  hypoxemia 
is  presumed  to  play  an  impoiftant  part  in  the  pathogenesis  of  the  tosk 
hemorrhagic  fever  and  to  serve  as  the  cause  of  such  a  pronounced 
degeneration  of  the  heive  cells  and  parenchymatous  elements  of  the 
internal  organs.  The  pathoanatomioal  changes  ocourfirg  during  the  Omsk 
hemorrhagic  fever  affect  all  the  organs  and  systems,  with  a  vascular 
and  nervous  pathology  predominating.  Morphologically  this  is 


manifested  as  a  swelling  and  destiiiction  of  the  capillaries,  serous 
edema,  and  diapedio  hemorrhages.  Ah  edema  aid'  a  destruction  Of  certain 
cells,  and  the  fcxmation  of  lymphoid  elements  around  the  brain  vessels 
changed  by  infiammaticai,  are  obsei^ed  in  the  nervous  systfem;  submiliary 
necrosis  and  focal  proliferation  of  the  g3.ia  bells  are  revealed* 

Degenerative  changes  with  an  alternative  component  predominating 
aie  observed  in  the  parenohymatous  organs  (liver,  kidneys,  lungs, 
spleen,  eto.)>  a^^  appears  in  the  form  of  tisst®  infiltration^ 

with  alb\jminous  fluid  and  erythrooytes  (seroits  and  hemorrhagic  apoplexia;i 
the  migration  of  the  leuoo^rtes  beyond  the  va,soular  wall  is  not  very 
pronounoedo  ,A  hyperplasia  of  the  lymphoblastio  and  reticular,  elements 
is  found  in  the  blood-making  organs  (Jymph  nodes,  bone  marrow,  Spleen). 

TWo  f.i  ini  cal  Picture ,  The  incubation  period  of  tlie  Omsk  hemorrha?3 
fever  is  not  long,  fluctuating  frcan  2  io  7  days. 

The  clinical  symptoms  of  the  disease  are  frequently  preceeded 
by  a  prodromal  period  lasting  about  6“,12  hours  and  manifested  in 
•sluggishness,  general  weakness,  poor  appetite,  and  moderate  headaches. 

At  the  onset  the  disease  is,  as  a  rule,  acute#  The  temperature 
accomp€tnied  by  chills  rises  to  39“40^  and  rsmains  at  that  level  for 
.  5  to  15  days;  during  that  period  the  temperature  is  steady  or  remittent 
and  then  begins  to  drop.  A  second  wave  of  fever,  usually  akorter  than 
the  first  one,  is  observed  in  about  40-509^  of  the  bases  after  the  tenpe.:'- 
ature  has  dropped  to  a  normal  or  subfebrile  level. 

The  initial  period  of  the  disease  lasting  3-4  days  until  the 
appearance  of  a  rash  and  other  symptoms  of  liemorrhagic  diathesis,  is 
characterised  hy  a  high  temperature  and  general  toxis  sjjmpboms. ,  The 
patient's  complaint  of  severe  headaoltes  and  musculo  pa'ih,  weakness, 
sluggishness,  and  lack  of  appetite  are  slmil^  to  those  frequently- 
heard  of  in  oases  of  other  febrile  diseases.  ,  ;  j 

The  objective  investigations  carried  out  during  this  period  do  ' 
not  reveal  to  the  physician  any  olear-cu-b  pathogenic  symptoms, '  But 
the  oomblnatiou  of  symptoms  manifested  in  this  disease  represent  a 
pathological  symptom  complex  -^ical  of  the 'initial  period  of  the  Omsk 
hemorrhagic  fever.  :  .  r/  ■ ' 

The  patients  are,  as  a  rule,  sluggish  and  apathetic.  An  external 
examination  in  the  -very  first  days  pf  the  disease  reveals  a  hyperemia 
and  puffiness  of  the  face,  a  skin  hyperemia  on  the  neck  and  upper  part 
of  the  body,  an  injection  2^ic7  of  the  solera  vessels,  and  a  hpereiria  bf 
the  eyelid  mucosa.  The  pharjuix  is.  also’ clearly  hj^remio  ("a-  fla®i»g 
pharynx*V -- R.  A,  Akhrem-Akriremovitch) ;  an  en^thema  poc^ioha.lly 
observed  in  the  pharynx  is  ^  analogue  of  the  hemorrhagic  rash  breaking 
out  in  the  critical  stage  of  the  disease. 

,  Except  for  -the  -tendency  to  a  relative  bra^oardia  obseried  in 
most  of  -ttie  patients,  no  pronounced  ohanges  can  W  fovind  in  the  In-ternai 
organs  .during  .that., period,.^, 


A  clinical  analysis  of  ths 'peripheral  bloody  may  produce 

typical  results  even  in  that  period,  A  leuoopenia  with  a  modsxoAo 
neutrophilia  and  a  nucleax  shift  to  the  left»  as  well  as  a  iaild 
thromhopenia^  gradually  develop  in  the  "blood  froia  the  very  fiMt  days 
of  the  di-sease®  There  is  a  slight  inOrease  in  the  number  of  erythrocytes 
and  hemoglobin  in  the  red  blood  with  the  number  of  reticuloo^rtes  remain- 
ixig  normal* 

Thus  the  initial  period  of  the  disease  is  ch^acterized  by  a 
whole  number  of  pathological  symptoms  which  in  combination  with  the 
appropriate  epidemiological  eymptoms  provide  the  major  prerequisites 
for  an  early  diagnosis  of  the  Omsk  hemorrhagic  fever*  Such  s^ptoms  are? 
an  acute  onset  with  a  high  temperature,  generalized  toxic  manifestations 
and  a  severe  headache,  hyperemia  of  the  skin  of  the  face  and  upper 
hqi-p  of  the  body,  hyperemia  of  the  ^arynx  with  ah  bccasiaially 
pronounced  enanthema,  and  a  characteristic  picture  of  the  blood* 

The  critical  stage  of  the  disease  begins  with  the  appearance  of 
symptoms  of  a  hemorrhagic  diathesis  (the  3rd  or  4th  day)  and  Continues 
until  they  take  an  opposite  course.  Inasmuch  as  the  fever  period 
fluctuates  from  5  to  15  daysj  the  critical  sthge  a  short-course  fever 
may  extend  also  to  the  post— febrile  period,  that  is,  the  progressive 
development  of  paihf-ol  symptoms  in  a  number  of  cases  may  occur  after  th 
temperature  has  dropped*  from  this  it  does  not  follow  that  the  drop 
of  temperature  to  nomal  in  the  Omsk  hemorrhagic  fever  does  not  indica;;.-* 
the  beginning  of  reooveay.  /  . 

The  rash  breaking  out  on  the  33!'d-4th  day  of  the  disease  is  one  Ox 
the  oharacteristio  olinioal  symptoms  marking  the  beginning  of  the 
critical  period.  The  rash  is  usually  not  hea^,  it  has  a  slight  dischav^^^^^^^^ 
and  is  petechial  and,  less  frequently,  rose olid.  Numerous  linsar  ^ 
discharges  into  the  skin  airs  observed  in  some  cases  (N,  M*  Tatarintsevn 
The  symptoms  of  oonstriotion  and  pinching  are  usually  found  to  be 
positive* 

Other  symptoms  of  a  hemorrhagio  diathesis  sudh  as  nasal, 
gastrointestinal,  pulmonary,  and  uterine  hemorrhages  develop  stoul- 
taneously  with  the  rash  of  a  little  later;  they  are  usually  recurrent 
but,  compared  to  other  l^es  of  hemorrhagic  fever,  are  not  heavy  and 
not  very  dangerous  to  the  life  of  the  patient* 

By  this  time  the  patient  feels  considerably  w^orse*  The 
continuing  severe  headaches  are  accompanied  by  an  increasing  weakness 
and  a  complete  loss  of  appetite*  A  sShsatioh  of  dryness  develops  in 
the  mouth  and  pains  appear  in  the  neulral  stems  and  muscles. 

The  patients  become  still  more  sltiggish  and  weak*  The  puffed-up 
face  observed  at  the  beginning  of  the  disease  gradually  disappears, 
the  hyperemia  of  the  skin  is  replaced  by  a  pallor  against  whioh  a 
qyanosis  of  the  lips ,  the  tip  of  the  nose ,  fingers ,  and,  sometimes , 
toes  become  clearly  outlined.  Thete  are  some  indications  of  a  generalized 
enlargement  of  the  lymph  nodes  during  that  period*  'Investigations  of 
the  cardiovascular  system  (M*  E.  Kiormayeva  and  6,  A.  Sizemova)  point  to 


a  relative  bradycardia  typical  of  most  oases  of  the  disease.  The 
patient's  pulse  is  quite  soft  ^^  diorotis*  is  some^t^^  observed? 
an  extrasystoie  is  seldom  noted*  .  ^  '  \  ^ 

.  .  A  physical -and  X-ray  examination  Of  the  heart  reveals  that  iu 
has  been  .enlarged  by  1 .5-2  ci^  iostl^  on  the  left  side  tow^  the  left 
ventricle.  The  heart  tones  in  the  critical  period,,  as  Well  as  during 
the  lengthy,  recovery,  remain  dull.  _  .  ,  .  . „  '  . 

.  ^Electrocardiogram^  takeh  of  19  patients  (M.  B*  Kurmayeva  and 
G. '  ki  Sizemova)  revealed  a  reduced  voltage  in  the  P,  R  and  T  waves^ 
in  all  cases.  More  than  6f  the  patients  revealed  a  steep^Qj 

wave  without  any  predominant  sjnnptoms  of  different  ventricles  or  the 
shifting  of  tR®  SipT3  intervals  above -or  below  the'  tsOeiectrio  line* 

Mofebvei’,  some  of  I  the  patients  revealed  a  P*^  interval  equal  to  0.20 

seconds  and  a  QRS'bOmplex  %ual  to  0*1  second*  /  _ 

A  prwiOunOed  hypotohia  is  obsedrved  in  the  arterial  pressure  from 
the  first  days  to  the'  end  0f‘  the  disease.  The  maiirnum  pressure  _ :  _ 
fluctuates  betweetf  80  and  90  mm,  and^  the  mikimumi  pressure  is  reduced 


'  bapillaroscopio  investii^tiohs^^'^  an  affection  of  the 

vessels*  icoording  to  M.  B.  Xurmayeva;  and  G.’  A.  Sizemova,  a  pale  rose 
and  sometimes  red  oappiliaroSoopio  babk^oinid  is  noted 

period;  the  protruding  separate  oapillaj^  loops  are  elongated  tthe^^^^  -  ^ 
average  length  of  the  arterial  branch  iS;  l9P  and  cf  the  vehbus  branch 
311  /./  ),  and  widened,  particularly  the  transitory  pert  of  the  Venous 
branch.  The  blood  current  is  hombgenous  br  maorogranular; ;  the  st^- 
oapillary  rete  is  so^times  protmding.  The  turbidity  of  the  oapil- 
laroscopio  area  disappea3?8  several  ds^s  after  the  bnset  of  the 
diseases  The  ixuniber  of  visible  oapillaiies  in  one  llne^  millimeter  ' 
increases  from  12  tb'lS  loops.  ;Thesb  chah^s^^^;^ 
recoveiy  period;  the  same  period  marks  the  appetence  of  auto¬ 
anastomoses  (a  productive,  reaction'  the  part  of  .the  vasbttl^  endothol . 

The  venous  pressure  remains  within  the  nbrm  only  during  the  first, 
da;y'S  of  the  disease,  Evehtuilly  it ,  ^bdually  rises  from  95  to  150  mm  " 
of  the  acque  ous  column,  ^  fluctuating'  within  that  range  for  a '  long ;  t ime :  e. 
dropping  to  normal! only  . dtiring  the  recovery  period* 

The  circulating  blob'd  mass  shbv^  a  considerable  *  in:orease  during 
the  fever  period  (there  is  ah  avera^.bf' lop  to  135  ml  of;  ^lood  per 
kilogram  of  ^i^t);  it  drope  back  to,  the  norm  during  the' om-rolesoent 
periods . 

The  fluctuations  Of  the  blbbd-floW  speed  throughbut  the  disease 


do  not  exceed  15  sbbbntoo  .  , 

According  to  the  ponclusion  reached  by  M,  E.  Kurmayeva  and  G.  A. 
Sizemova,  all  the  branches  of  the  osxdiovasoular  System  are  affected  ' 
by  the  Omsk  h&orrhagio  fever,  but  ihe  ' inbuff ioi^^  ©le  blood  '  ' 

ciroulatibn  is  moderate.'  To.  some  oases  it  is  brou^it  about  by  the  moro 
serioub  affebtion  of  the  hearb  and  in  others  by  the  vasbular  system  and 


its  neirve  regulating  api^atus. 


The  Onisk  hemorrh^io  fever  fxeiguehtly  ^fects  the  respiratory 
organs*  Bronchitis  is  a  coininon  phenomenon  in  this  diseiase*  Moreover » 
according  to  N,  M.  Tatarintsev  (1949»  1?52),  almost  me  thiafd  of  Omsk 
hemorrhagic  fever  patients  develop  ^^Tmio^a*  Pneumonia  is^^^^  , 

various  age  groups  (from  7  to  62  years ),^  .arid  to  moot  cases  the  ri^t 

lung  is  affected*  i  i  ,  .  .  .. 

In  the  majority  of  cases  pneumonia  sets  in  at  the  very  beginning 
of  the  disease,  frequently  be  Ween  the  3rd  and  the  5th  day,  its  course 
is  atypical,  and  its  clinical  X-ray  chants  fall  toto  the  catego^  of 
viral  pneumonia  (E*  M.  A^em»Akhremovitoh,  E.  M.  Tatarintsev),  Its 
clinical  manifestations  are  not  veiy  diW toot.  Usually  there  is  no  . 
cou^ing,  the  sputum  is  secreted  to  insigni^icmt  quantities,  and  chest 
pains,  as  well  as  symptoms  of  pleuritis,  are  seldom  noted.  Typical 
of  most  cases  are  weakly  pronounced  percussive  and  ausciiltative  data 
characteristic  of  the  inf lammation  process  to  the  Ito;^., 
clinical  symptoms  used  as  a  basis  for  dia^osing  atj^ical  pnemonia  is 
Sonorous  microbaoioular  rale  on  a  limited  area  of  the  luz^,  a 
deterioration  of  the  patient’s  general  pondition,  ,and  the  development 
of  dyspnea.  Characteristic  also  is  the  fact  that  the  development  of 
pneumonia  to  oases  of  Wisk  hemorrhagid  fever  is  not  accbmpanied  by  a 
leucooytosis  to  the  blood  and  does  not  produce  a  pronOTinced  X-ray  piotir_« 

In  a  minority  of  patients  pneumonia  develops  at  3.  later  period, 
it  is  not  clinically  different  from  the  usual  focal  ineitoonia  of  a 
bacterial  etiology,  and  is  looked  upon  as  a  oomplicatioh  of  the  Omsk 

hemorrhagic  fever,  ;  :  .  4  ,  ,  t  .4 

The  development  of  pneumonia  as  a  rule  odnsiderahly  complicates 
the  course  of  the  disease.  Under  favorable  conditions  the  toflammatori' 
changes  to  the  lungs  disapj^ar  in  1  to  2  weeks,  ^hut  there  are  also  serto^^^^ 

cases  when  pneumonia  Isists  1;^  to  2  months,  ^ 

Change  s  in  the  kidneys ,  accordtog .  to  R , '  M»  Al^em-ikhremovit oh , 
are  observed  to  20?^  of  the  cases.  They  pcW^  WtW^h^t^^  10th 

days  of  the  disease  and  represent  a  pioture  of  tofeotiOUS-toxic  ^ 

nephropathy.  There  is  a  moderate  albumtoWia  and  hemdt^  and  the  •  ; 
albumin  content  in  the  urine  does  not  pxoeed  ^sltoe  and 

granular  (flinders  are  found  to  the  sediment,  VW— 

and  accumulations  of  vaouolized  cells  typical  of  hemorrhagic 
nephrosonephritis  are  not  observed.  The  affection  of  the  kidneys  is  not 
accompanied  by  a  disruption  of  their  functions,  the  process  does  not  ^ 
develop  into  a  chronic  stage,  and  20-50  deys  aWer  toe  onset  of  the  disease, 
all  the  changes  to  the  kidneys  disappear  without  a  ttoce.  , 

.Considerable  changes  are  noted  in  the  nervous  system  diuring  the 
critical  stage  with  the  painful  syndrcmie  becoming  very  prcantoent. 

According  V.  A,  Zudov,  ^1  toe  patients  suffer  from  severe  headaches 
and  most  of  them  complain  of  pain  to  to®  hands,  to  the  waistline?  a^d 
alotig  the  nerves  to  the  stomach,  A  characteristic  symptom  is  a  shai'p 
adynamia  of  the  patients,  A  considerable  number  of  the  patients 
reveal  meningeal  symptoms  (the  Kernlg  symptom  to  2yfa  of  the  patients 
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and  a  rigidity  of  the  occipital  muscles  in  The  funotioM  of  the 

vegetative  nervous  system,  as  well  as  the  sense  organs*  are  disrupted 
comparatively  frequently  (defective  hearing,  a  perverted  taste). 
Pathological  changes  in  the  nervous  system  are  observed  both  during  the 
fever  and  sometime  after  the  tempera.tui^  has  dropped  to  normal 

The  peripheral  blood  picture  during  the  aritibal  stage  is  qpite 
typical.  The  increased  number  of  eryttooc^tes  and  hemoglobiiis  accompanied 
by  a  nprmal  or  reduced  number  of  reticulocqrtes,  observable  at  the  begin¬ 
ning  of  the  fever  period*  is  replaced  by  a  tendency  to  anemia  by  the 
end  of  the  fever  period. 

Leuoopenia  with  a.  moderate  nevirophilia  and  a  nuclear  shift  to 
the  left*  as  well  as  a  moderate  thrcrabopenia*  aro  constantly  observed 
in  the  leucocytes,  Monoc0osie,  plasmot^tosis,  and  aneoxenophilia 
are  revealed  less  often. 

In  the  opinion  of  R.  K.  Aldirem-Akhremoviteh*  a  hemogram  of  the  ' 
Omsk  hemonhagio  fever  reflects  the  course  of  a  painful  process.  The 
seriousness  Of  the  infection  is  indicated  in  partictdar  by  a  pronounced 
neutrophilia,  as  well  as  by  a  hi^  content  of  monoqMtes, 

The  bone  marrow  eiialysed  during  the  fever  by  the  H.  1.  irinkin  ; 
method  is*  as  a  rule*  promyelooytiCHD?yelo^io  in  nature.  The  eiybhro- 
poeisis  and  thrombopoeisis  are  inhibited  and  the  number  of  cells  of  the 
btme-marrow  reticular  tissue  ie  increased. 

A  biochemical  test  of  the  blood  reveals  l^oproteinemia* :  a 
moderate  ezotemia*  and  the  retention  of  sodium  chloride  in  the  tissues. 

Thus  this  critical  stage  is  characterized  by  the  following  major 
clear-cut  clinical  syi^ptoms: 

1)  ironounced  symptoms  of  toxicosis  and  a  high  temperature  whisu 
in  some  oases  is  reduced  by  the  end  of  the  first  week  of  the  disease} ’ 

2)  a  uniqpe  rash  and  symptms  of  hemorrhagic  diathesis} ;; 

3)  a  frequent  lung  affection  in  the  form  of  atypical  pneumonia} 

4)  changes  in  the  kidneys} 

5)  frequent  changes  obsezrvable  in  the  nerVoua  System  (algesic 
syndrom,  meningeal  symptoms)} 

6)  a  characteristic  picture  of  the  blood. 

The  recovery  period  following  the  Omsk  hemowha^o  fever  has  not 
been  adequately  studied  Or  dealt  wildi  in  our  literature. 

The  symptoms  of  inq)ending  recovery  are  a  normal  temperature* 
improving  condition  and  reqppearanoe  of  an  appetite*  fewer  symptoms 
of  intoxication,  as  well  as  a  reversed  development  cf  the  symptoms  of 
hemorrhagic  diathesis*  and  changes  in  the  lungs*  ki^eys*  nervous  syst^* 
and  blood-making  orgws.  The  lymphocytosis  which  appears  in  the 
peripheral  blood  is  an  index  of  the  coming  recovery.  The  oonValesoence 
is  characterized  by  a  lengthy  and  extremely  slow  restoraticn  of  the 
capacity  to  work*  which  is  due  to  the  lengthy  fthaotional  deficient  of. 
the  organs  and  ^steias  affected  by  the  disease. 

Pot  severaT  weeks  the  oonvalesoenoe  reveal  arterial  hypotebia, 
an  enlarged  heart*  muted  tones*  as  well  as  electrodardiographio  changes. 


A  functional  test  including  squatting  reyea3.a  a  co^iderable 
increase  in  pulse  frequency  including  a  reduced  arterial  pressure 
(maximum  and  minimum)  which  return  to  their  normal  levels  only  6-J 
minutes  later  (a  normal  equals  4  minutes),  A  Shtange-Gehch  test  shows 
that  the  respiration  stoppage  does  not  exceed  10-16  seconds 
(M,  E.  Kurmeyeva  and  G»  A,  Sizemova). 

The  changes  in  the  kidneys  reveal  a  deyelopment  in  the  opposite 
direction  only  20-50  days  after  the  onset  of  the  disease?  leucopenia 
may  he  ohseryed  in  the  blood  of  the  oonyalescents  for  a  similar  pSriod, 

of  time.  .  • 

In  40-5P?S  of  the  patients  the  convalescenoe  may  be  disrupted  by 
a  recurrent  fever-wave  lasting  5“7  days?  the  second  wave  is  accompanied 
by  the  development  of  general  toxic  phenomena  but  is,  as  a  rule, 
milder  than  the  first.  <  I 

TVnpirinsig .  In  the  majority  of  eases  the  prognosis  of  the  Omsk 
hemorrhagic  fever  is  favorable »  Mortality,  amounts  to  about 
(Rc  a,  Aldirem-Akhremovitoh) »  The  disease  is  followed  by  a,  Isb^hy 
loss  of  capacity  to  work  during  the  recovery  period. 

P1qi°nosi8«  A  differential  diagdosis  must,  first  of  all,  rule 
out  grippe,  typhus,  dengue,  yellow  fever,  Pappataci  fever,  as  well  as 
such  infectious  diseases  as  soiHTPy,  the  S chonlein-Eenoch  disease,  and 
elementary  toxic  aleukia.  ' 

The  Omsk  disease  is  singled  out  as  an  independent  type  of 
hemorrhagic  fever  not  only  by  the  characteristics  of  the  ca,usative 
agent  and  epidemiology  but  also  oh  the  basis  of  the  unique  clinical 
picture.  .  .... 

Omsk  hemorrhagic  fever  differs  from  the  Chrime ah  hemorrhagic 
fever  by  its  milder  course,  less  pronounced  hemorrliagic  sjTidrffliie 
(light  rash,  etc.),  low  sence  of  anemia  and  pronounced  thrombopenia) . 
Moreover,  unlike  the  Crimean  hemorrhagic  fever,  this  disease  is 
characterized  by  a  frequent  affection  of  the  Ituigs  (pnemonia  in  the 
case  of  one  third  of  the  patients),  a  recurr^t  fever  wave  in  a 
considerable  number  of  patients,  as  well  as  several  more  pronounced 
changes  in  the  kidneys. 

The  principal  difference  between  the  Omsk  hemorrhagic  fever  and 
the  hemorrhagic  nephrqsonephritis  is  in  the  mild  course  of  the 
disease,  the  absence  of  a  ohM’aoteristio  syndrome  accompanied  by  the 
disruption  of  kidney  functions,  and  the  development  of  uremic 
phenomena. 

Trihoratorv  diagnosis.  The  fever  period  of  the  Omsk  hemorrhagic 
fever  is  usually  accompanied  by  viiusemia.  Complement-fixation  and 
viams  neutralizing  antibodies  are  constantly  found  in  the  blood  Of  the 
patients  and  convalescents. 


A  laboratory  diagnosis  is  made  with  the  aid  of  a  complement- 
fixation  reaction,  a  yiinis-neiatralizing  reaction,  as  well  by 
isolating  the  agent  from  tha  patient’s:  blood,  :  v  :  ;  .  .u' 

o  r  iOf  practical  significance  in  ,the  clinical  picture  is,  snly  the 
complement-fixation  reaction,:  which  is.  used  for  finding  antibodies,  .in 
the  blood  of  -the  patients  and ,  ccnyaiescent^  :  -:i 

results  after  the  end  of  the  first  weeki  it  is  desirable  ^ih  this  . 
connection  to  investigate  the  fresh  searum  at  inteiyals  of  about  5-10 
days.  The  reaction  may  be  used  for  xetrospectiye  aaml^sis  ,duri^  the 

recovery  period  and  later.  r  -u  ;■  vi' ■ 

Available  data  speak  of  the  successfta  use  of  tlie  doii^plemeht- 
fixation  reaction  (in  cold  atmosphere)  for, the  purpose  .pf^findii^ 
antibodies  inithe  patient's  blood  during  the  first  5  d®^s 

•i  Neutral  reactions  :are  used  only  for,  a  retrospSctive;  dia^osis^^,^,  , 
between  the  JOthaid  40th  day  after  the  onset  of  the  disease'  and  fob.  .  '  ^ 
a  period  of  at  least yssrs.^ 

,  ;  ,It  is  not  dlffioult  tp  ,  isolate  .the  ;  virus  from:  the  patient's  ^ 

blood  between  the  first  and-f if th  ^y  of  the  •  diseasd ;  it  can  be  ,'.;f 
achieved  by  an  intracerebral.' infection  of  white  ndoe.jrj^  ■  ;  r,  j; 

The  virus  multiplies  very  rapidly  in  the  brain  of  mice  V./ 
developing  symptoms  of  meningpencephalitis  and  a,  paralysis  pf  the 

extremities -and- spasms*  o-  r*-.-,,--- 

Treatment .  .An  effective  specific  method  of  treating  seyebe 
cases  of  the  Omsk  hemprrhagis;  fever  is  the  use  of  the  serujs  of  • 
convalescing  patients  (M.  P.  'Tphumakov) ,  ,  The  bipod  ip  taken  from  a  , 
recovering  patient  rbetween  t^  ^d  SQ'th  day ,  after, .  the  cyiset  of 

the  disease  and  the  serum  is  introduced  intramusoularijrjin^^^^^^^^  pl  : 
doses  for  5  sucoessiye  days.  •fThis  jne-thod  of  therapy  has  not  become 
widespread  in  yiew  of  the  impossibility  of  obtaining  the  sprum  of  ;  -  "  ' 
former  patients  on  amass  scale.  c 

!> The  treatment  of  the  ,pmsk  hemorrhagic  fever  is,:  as  a  rule, 
symptomatic  in  nature  and  designed  to  yeEdcen  the  toxicosis,  and  :  ; , 
hemorrhagic  occurrences.  The  principal , measures  consist  in  early 
hospitalization,  of.  the  patients,  good,  care,  a  large  intake  of  .liquids, ^ 
and  symptomatic- medical  therapy*  ■  .  i.  .  *  v  ,;  ^  ^  'L/  '  t  J' 

The  intravenous  introductipn  of  ascorbic  acid,  a, 10^  solution 
of  sodium  :ohloride,  .and  ths  injectipn  -pf  vitamin  K  are  ■the  recommended 
measu3:es  fpr  fighting  hemorrhagip  diathesis,  j,.-.  r,  ,,,  :  , 

,  ; .  lyramidon  and  phenacetin  should  be  used  in  case  of  phills,  high 
temperature,  and  severe. Ii®®4aph8s 5  acute  pains  may  reqi^e  the 
of  pantopon  and  'promedo.ie,  „  An  intravenous  injection  of  a  40?^  glncbse 
solution  combined -with  a  subcutaneous  introduction  of  insulin  is  , 
recommended  for  reducing  the  autointoxication.  Ordinary  dpees, .  of  , 
caffeine  and  camphor  are  sug^sted  for  stimulating  the  activity  of  the 
cardiovascular  system. 
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P^icilih  ajad  sulfa  dinigs  ate  usiea  f  or  the  treatmeitfb  of  pneumonia 
which  complicates  the  Omsk  hiemoiwhel^c  feV’er.  ; 

itespitV  the  end  of  the  ‘fe^er,  the  pat'iente  should  he  conf^ed  to 
bed  for  7-14  days  in  View  of  the  possibliity  of  ‘a  relapse*  '  leaving  the 
bed  and  Ohecking  out  of  the  hospital  prematurely 

recovery  period. v;; 

Proohvlaiis*  The  TtfOTJjyihdtic  measures  a^inst  the  Omsk 
hemorrhagic  fever  are  designed  for*  ^  ,  ^ 

lV  fi^tii^-;'tickB}  .  ■ 

2)  the  active 'imnnxnizatioh  of  the  population.' 

The  fight  against  tiOkS  cohsists  in  1)  'the  protection  of  the 
person  ^aihst  tick  bites  ahd  2)  the  extermination  of  the ■ticks  in 

nature*  •  *  ' 

.The  fight  against  tick  attacks  on  cattle  (the  treatment  of 'the 
cattle  with  oieoiin)  is  very  important*  ^  cto  be  exterminated 

by  treating  the  locality  with  DDT  and  hexSchiorane.  A  mixture  cf 
lysol(^),  naphtha;iysol  (lO^),  end Ihenol'C^)  may  be  vised  for  that 
same  purpoSei 

It  should  be  borne  ' in  mind  that  Ihe  ticks  are’  comparatively 
resistant  to  insecticide  and  maybe  still  alive  a  dajr  or  two  after 
the  use  of  these  compounds.  But  the  ticks'  capacity  for  biting  is 
considerably  reduced  under  the  effect  of  insecticide.  ' 

The  population  Of  the  particular  arehs  of  infection  should  be 
actively  immunized  againSt  the  Omsk  hemorrhagio  ' fever  i/ith  the 
vaccine  developed  by  M.  P.  Tchumakov  and  his  OolleaguOs  *  The  vaocinte 
is  a  formalin-treated  emulsion  prepared  from  the  brain*  of  white 
mice  infected  with  the  virus  of  the  Omsk'hemorrhagic  feVer.  The 
vacoination  is  repeated  twice  subcutaneously'}  3  iti  ore  used  in  the  ■ 
first  Vaccination  and  5  ml  in  the  second,  ;  :  ■  ; 

Ibcperimehtal  investigations  point  to  the  high  prophylactic 
activity  of  the  proposed  vaccine*  '  •  .  ■  ;  ■  i 

The  epidemiological  investiga,tions  carried  out  in  I948  in  ‘ 
Omsk  obiast,  involving  12,500  vaccinated  and  dy500  vuiVaccihatOd 
people,  also  showed  that  the  vaccine  was  haonnless  and  highly  * 
effective.  In  most  oases  the  vaccination  produced  no  pronounced 
reaction,  was  easily  tolerated  by  this’  sub  Sects,  and  did  not  invb3.ve 
any  loss  of  working  capacity*  Of  the  "total  number  of  vaccinated  on3.y 
3  people,  Inmiuhized  once,’  aiid  one  person  immunized  twice,  became  ill. 

A  considerable  number  of  the  unvaccinated  people  Were  affected  by  ' 
the  disease  (M*  P*  Tohvunakov,  M*  V*  Los' ,  G*  d’a*  Sohwabauer,  **  ■  - 
Mo  T.  Scheiman).  Analogical  and  very  favorable  results,  showing  the' 
prophylactic  effectiveness  Of  the  VaCcinS,  were  observed  during  the  • 
vadcination  and  reVaccination  peridd 'Of  1949-1955* 
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Crimean  Hemorrhagio  Fever 

‘  Pft'finition.  The  erim^ah'hembfrh^ic  fever  is  an  acute  febrile 
disease  of  a  viral  etiolo^j  it  oodufS  in  the  natural  habitat  of  the 
Hyalbiima  plumbetim  ticks  ( in  the  Cnimeah' steppe',  Central  Asiatic 
republics,  etCe)  ,  is  transmitted  by  biokS  ,  'and  characterized  by  hemorrhagic 
syndromes,  symptoms  of  intokicatiort,''a^^  well  as  peculiar  chari^s  in  the 
blood  end  nervous  systenuf'"--'  ■  ^ 

vHistory;  One  hundred  and  sixty-ei^t  naseS  of  febrile  diseases 
accompanied  by  heiibirfhagic  diathesis,  aS  well  as  by  the  affection  of 
the  heiiopoietio  apparatus  and  the  nervous  system^’ were  recorded  in  the 
Summer  of  1944  in  the  steppe  areas  of  the  Crimea  among  the  population 
engaged  in  harvesting#  In  the  spring-summer  periods  of  1945  snd  1946 
that  disease  again  broke  dut  in  the  same  areas  #  The  first  cases  of  thSt 
peculiar  fever  were  wrongly  disposed  by  the  physicians  as  anthrax, 
sepsis,  Pappataci  fever,  a  hemorrhagic  form  of  grippe,  malaria, 
exanthematiS  feveri'  enteric  fever, ' 'etc#  ^  |  ^ 

Systematic  study  of  the  new  disease  was  begun  in  19^  by  a 
group  of  army  physicians  (i*  S^-  DrbbinSkiy,  A«  A»' Kblachev)#  In  the 
stunmer  of  the  same  year  a  special  expedition  of  the  -Academy  of  Medical 
Sciences  tiSSR  headed  by  Mi  P.  Tohumakov  qbined  in  the  effort;  after  a 
3-year  Study  they  produced  m  accurate'  descriptipn  of  the  'hew  disease 
which  came  to  be  known  as  the  Crimean  hemorrhagic  fever.  v  V 

The  etiblbgical  independence  and  clinical-morphological  uniqueness 
of  the  Crimean  hemorrhagio  fever  were  established  in  1944»  and  the 

assumption  was  made  that  it  was  transmitted  by  a  tick.  The 
etiology  of  the  disease  and  its  trahsmis Sion  by  the  bites  of  the 
Rvaloma  nlumbeum  tick  was  experimentally  proven  in  1945  (by  the 
second  expedition  of  the  Academy  of  Medical  Sciences  USSR),  The  Virus 
was  finally  isolated  from  the  blood  cf  the  patient  and  the  organism 
of  the  carrier  (M,  P»  Chumakov  and  associates),  A  thorough  study  of  tho 
characteristics  of  the  oatiSative  ageht  land  thS  epidemiblogy  Of  the  Crimean 
hemorrhagic'  feVSi  was  eVehtuallly  made’,  the  .characteristic  features  of  the 
pathological  anatomy  and  Cllhical  picthre  of  that  disease  esta.blished, 
methods  of  a  bacterialogical  diagtibsis  deyeioped,  the  prophylactic  bases 
studied  and  specific  therapy  i)3^op0Sed  (M,  P,  Chumakov), 

Etiology.  The  causative  agent  of  the  Crimean  hemorrhage : fever 
is  a  filtrable  virus.  ■Haemorragogenes  tchumakoVl;  whose  morphology  has 
not  yet  been  Studied",  It  easily  passes  througi  bacterial  filters  ^ 
(Zeits  “SP'V  asbestos  filter,  V  and  h  Berkefeld  candies'  and  Chamberlin 
filters),  it  is  highly  resistant  to  glycerin,  can  be  presejrved  for  a 
long  time  (up  to  2  iyears).  in, pow<tered  form  under  Vacuum,  and  does  not  form 
any  elementary' oarpusoles  that  Can  be  visible  througi  an  optical  micro¬ 
scope.  The  vin;^  can  be  completely  inactivated,  retainiiig  its  imi^ 
properties, "under  a  prolonged 'effect  Of  warm  air  (room  temperature)*, 
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The  methods  of  cultivating  the  agent  of  the  Crimean  hemorrhagic 
fever,  \inlike  the  virus  of  the  Omsk  hemorrhagic  fever,  have  not  heen 
adequately  developed.  Accord.ing  to  M.  P.  CShumakoyVs  data,  the  experiments 
in  cultivating  the  virus  on  living  chicken  embryos  and  embryonic  tissues 
(chicken  and  mice)  in  vitro  have  so  far  failed  to  produce  any  reliable 
results  and  call  for  further  improvement.  The  disease  can  be  reproduced 
experimentally  only  by  infecting  a  limited  number  of  different  types  of 
animals.  Monkeys,  oats,  young  rabbits,  and  possibly  mice  are  susceptible 
to  the  infection  and  in  some  case  reveal  a  typical  clinical  picture. 

But  even  these  emimals  are  not  uniformly  affected  by  the  disease  and 
frequently  tolerate  the  infection  without  symptoms,  which  makes  it  . 
impossible  to  maintain  the  virus  stems  in  them  systematically.  Thus  it 
may  be  assumed  that  only  man  is  completely  susceptible  to  the  vianis  of 
the  Crimean  hemorrhagic  fevei  (M,  P,  Chumakov), 

Epidemiology.  Crimean  hemorrhagic  fever  is  a  disease  stemming  frcia 
a  definite  natural  focus |  considerable  outbreaks  of  this  disease  were 
noted  in  1944--1946  in  the  Crimean-steppe  areas.  Isolated  cases  of  the 
disease  occurred  also  in  the  neaxby  areas  (the  Kerch  and  Taman  peninsula, 
Izmail  and  Kherson  oblasts,  Moldavian  SSR), 

Outbreaks  of  a  disease  similar  to  the  Crimean  hemorrhagio  fever  ■ 
have  in  recent  years  been  noted  in  the  Burgas,  Plovdiv,  and  other 
districts  of  Bulgaria  (M,  P,  Chumakov,  ;1954)*  Available  information 
tells  of  isolated  oases  of  that  disease  occurring  also  in  the  Volga  delta 
and  in  rayons  of  the  Astrakhan  oblast  (U,  A.  Zeitlenok,  K«  Vanag,  1955, 
quoted  by  Chumakov,  1954)»  > 

Bearing  in  mind  that  the  hemorrhagic  fever  in  the  Uzbek  and  other 
Central  Asiatic  republics  can  be  classified  with  a  high  degree  of  .  ^ 
probability  as  the  Crimean  hemorrhagic  fever  (M,  Po  Chumakov,  1954),  ihs 
large  geographic  area  of  jthe  natural  sources  of  that  infection  becomes 
obvious,  K  v  .,'T  J!)  -y 

The  disease  is  part  of  a  group  of  transmissive  diseases}  its 
carrier  is  the  Hyalomma  plumbetim  plumbeum  ixodio  tickviiioh  occurs  in 
large  numbers  in  the  steppe  districts  of  all jthe  ahoye-mentioned  areas 
of  the  Crimean  hemorrhagic  fever  (Crimea,  Bulgaria,  Krasnodar  kray, 
AstraMian  oblast,  the  Central  Asiatic  Republic).  The  only  way  a  person 
can  be  infected  with  the  Crimean  hemorrhagic  fever  under  natural  conditions 
is  by  the  bite  of  an  infected  tick.  : 

(This  latest  name  of  the  above-mentioned  tick,  taken  from  B,  I, 
Pomyerantsey’ s  tick-name  finder,  is  currently  used  in  the  literatiire  on 
zoology  in  place  of  the  old  name  of  the  tick  Evalomma  marfeinatum  marginatum 
Koch.),--  ..  .  ;  i 

Inasmuch  as  Hyalomma  plumbeum  plumbeum  under  natxiral  conditions 
is  found  to  be  spontaneously  infected  with  the  virus  of  the  Crimean  " 
hemorrhagic  fever  and  capable  of  its  ovarian  transmission  to  its 
progeny  and  retention  during  the  inter-epidemic  period  ( in  winter) , 
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it  may  be  considered  as  established  that  this  tick  is  also  the  ireservoir 
of  the  virus  in  natoe.  There  afe  rio'defiMte  data  on  the  presence  of 
a  natural  reservoir  of  the  virus  simbhg  veftebratels. 

An  investigation  of  wild  rabbits  for  the  virus -cairyii^  oapabity 
in  the  blood  produced  negative  results  (II»  P.  Chumakov j  19 54)*  it  is 
known,  however,  that  mang  the  rodents  young  rabbits  'Shd  mice  are 
partially  ST^beptible  to  the  virus  of  the  orimeah  l^nicOThagio  fever, 
which  points  to  the  -possibility  of  the  rodents'  participation '^in  '  y 
maintaining  the  irtfeOtiOn  ih  the  ticks,  '  "  V  ■ 

9?he  Eyaicitima  niiiiiibftiim  yiiuTnbftum  ticks  do  hot  risbesssrilv  borne  into 
direct  contact  with  man.  Large  quantities  of  this  tick's  larvae  and 
nymphae  parasitize  rabbits  which,  according  to  A,  G»  Grobov,  Sv  P, 
lyontovskaya,  and  P,  P»  Porfilyev  are  most  responsible  for  the  ddssemin^ 
atioh  and  breeding  Of  the  tioks  in  the  steppe  areas  Of  the  Crimea,  *he 
ticks  ban  spread  from  their  natural  biotopes  to  those  oibated  ty  men 
(cow  baonis,  stables), these  cases  the  cattle  can  bbOOrie'  tfe ’ seocOTdaivj- 
hbst  to  the  imaginai  bta^  of  the  tick.  People  ooniing  in  contact  with 
adult  ticks  and  nymphae  are  attacked  by  them,  ;  . 

'  inaSmubh  bs  the  Evalbitana'  uluimbeum  plumbeum  iS  both  the  carrier  aad 
reservoir  of  the  viirus  in  nature,  the  epidemiology  of  the  disease  is 
nat\jrally  determined  ift  large  measure  by  the  ecolo^  and  biology  of  the 

tick.  . 

The  spread  of  the  disease  is  limited  to  the  areas  ilfiabited  by  tii. 
carrier  tick  and  observed  Only  in  the  rural  steppe  areas  amohg  the 
population  engaged  in  agricultural  work.  "  ^ 

Cases  of  the  disease  are  scattered  over  a  large  territoiy  and  ' 
do  not  reveal  any  visible  o(2bxe0tion  with  crie  anothef ,  ;  In  the  case  of 
the  Crimean  hemorrhaglo  fever  there  is  no  infomatioh  available  on  the 
possibility  of  aerial,  aqueouis,  or  toxio-elementafy  methods  of  inf ectic". 
The  disease,  as  a  rule v  is  hot  transmitted  by  contact  with  an  ill  pOrsOn^ 
But  cases  of  infection'  of  the  hedical  personnel  in  hospitals,  blood  ' 
donors,  ahd  patients  in  the  hei^boring  wards  sufferi^  f  rdn  the  infection 
contacted  frba  Other  patients  with  symptoms  of  the  Critiieah  hemorfhagio 
feven  occtirred  in  the  Crimean  and  fairly  frequently  also  in  certain 
Central  Asiatic  republics  and  ih  Bulgaria  (1953)  •  Such  bases  obcuired 
when  the  infected  bloOd  of  a  patient  came  an  bohtact  irith  skih;  iesiOns 
of  donors  in  the  process  of  blood  transfusion,  ea  well  as  dodtofs  and 
nufSes  Working  to  stop  the  patient's  heinmorrhage,  due  to  the  use  of  an 
unsterilized  Prank  needle,  I&ifeotiohs  in  the  hospital  are  still  Vety 
rare  oociiirrendesi  in  the  majority  of  oases  oohtabt  With  the  blood  Of 
bleeding  patients  does  not  produce  the  disease,  M,P,  Chumakov  (1954) 
believes  that  a  mixed  infebtiOn  Was  probably  involved  in  the  occurrenoe 
of  intra-hospital  diseases:  the  virus  of  Crimean  hemorrhagic  fever  and 
an  unknown ‘septic  mioroorganisfflo  !  ’ 

The  active  season  of  the  Hvalomma  Plumbeum  •plum'beum  't  icks  begins 
in  April,  reaches  its  maximum  in  July ,  and  t  apers  off  in  August- 
September,  In  the  steppes  the  ticks  are  found  on  the  gfbxmd,  in  the 
grass,' in  the  crops,  bn- cattle,  and  they  may  attack  peOple,  , 
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The  disease  is  strictly  seasonal,  occurring  in  the  spring-siunmer 
period  with  the  hipest  incidence  taking  place  in  July-August.  The 
incidence  curve  almost  coincides  with  that  of  the  attack  on  animals  and 
people  by  ticks  in  their  adult  stage. 

Patients  recovering  from  the  Crimean  hemorrhagic  fever  acquire 
a  reliable  immunity  which  develops  Soon  after  the  temperatxire  has 
dropped  to  normal.  Their  npnsusoeptibility  to  a  recurrent  infection  is 
accompanied  by  the  emergence  of  vinas-neutralizing  Specif io  antibodies 
in  the  blood.  A  strong-enough  immunity  to  massive  infection  is  noted  a 
year  after  the  disease  but  that  period  is  apparently  not  final  (M.  P. 
Chumakov). 


Pathogenesis  and  pathological  anatomy.  Under  natural  conditions 
a  person  is  infected  by  the  bite  of  an  infected  tick,  ^he  clinical 
picture  of  the  disease  becomes  clear  in  5  to  7  Uays  after  the  infections 
In  the  first  5“5  days  of  the  fever  period  the  virus  is  regularly  found 
in  the  patient's  blood  (M.  p,  Chumakov). 

The  pathogenesis  of  the  disease  has  not  been  adequately  studied. 

It  may  be  assumed^  however,  that  it  is  based  bn  the  same  pathogenic 
processes  oocurr^g  in  the  development  of  other  hemorrhagic  fevers  ^ 
(omsk  hemorrhagic  fever,  hemorrhagic  nephrosonephritis),  • 

Apparently  the  decisive  factor  in  the  pathogenesis  is  the 
affection  of  the  vegetative  nervous  system  including  the  disruption  of 
the  vascular  innervation  (A.  A.  Kolaohev,  T.  A.  Shutova)  and  the 
simultaneous  immediate  affect  of  the  vi^s  on  the  vascular  mil. 

Moreover,  the  disruption  of  the  functions  of  the  hemopoietic  apparatus f 
the  reduction  of  the  prothrombin  level,  and  the  retardation  of  tlte  blood 
coagulability  play  an  important  pa3rfc  in  the  pathogenesis  of  the  disease 
(V,  M.  Domrachev,  T.  A,  Shut  ova,  V,  V.  Kartasheva,  G.  N.  Pershin, 

N.  S.  Slavina,  quoted  from  M.  P*  Chumakov,  1947,  4954)® 

The  disruption  of  the  vasoTxlar  innervation,  as  well  as  the  virus 
action  on  the  vascular  wall,  result  in  the  destruction  of  the  cappillariss 
and  the  development  of  symptoms  of  hemorrhagic  diathesis,  which  are 
prominent  features  of  the  clinical  picture  of, the  disease.  The  disruptim 
of  blood  coagulability  oljserved  in  severe  cases  aggravates  the 
hemorrhagic  syndrome. 

It  may  be  assiimed  that  the  vascular  disorder  is  responsible  for 
the  development  of  hypoxemia  and  the  profound  disruption  of  the  tissular 
exchange,  which  intensifies  the  intoxication  still  further  and  causes  the 
degeneration  of  the  nerve  cells  and  parenchymatous  organs. 

The  basic  pathoanatomioal  changes  consist  in  numerous  hemorrhages 
in  the  internal  organ  tissues,  bleeding  in  the  gastric  and  intestinal 
cavity,  as  well  as  the  affection  of  the  skin  vessels  in  the  form  of 
a  hemorrhagic  rash  or  cutaneous  purpura.  A  microscopic  investigation 
reveals  hemorrhages  of  various  magnitude  in  almost  all  the  organs.  At 
the  same  time,  degenerative  cell  changes  develop  in  the  liver  and  the 
nodes  of  the  vegetative  nervous  system  and  inflammatory  symptoms  are 
observed  in  the  lungs. 


The  clinical  picture*  «  The  incubation  period  of  the  Crimean 
henorrh^ib  fever  fluctuates  from  2  to  7  days. 

The  onset  of  the  disease  is  acute  and  prodromal  symptoms,  as  a 
rule,  are  absent*  The  first  d^s  the  temperattire  goes  up  to  59“40°v 
and  remains  at  a,  high  level  for  5  to  15  toys*  ®ie  fever  chart  is 
nonuniform  and  remittent  and  the  failing  temperature, produces  a  step- 
like  curve.  In  about  80^^  of  the  cases  the  feVer  occifrs  in  2  leases 
forming  a  2-h\rnp  Curve  with  a,  1 -day's  drop  to  a  subfebrile  level 
between  the  jfd  and  5t^  day,. of  the  disease. 

The  initial  period  of  the  disease  covers  the  first  3-5  days  before 
the  appearance  of  a  rash  and  other  symptoms  of  hemorrhagic  diathesis 
0^4  is  characterized  by  the  symptoms  npmmon  to  all  cases  of  hemorrhagic 
fever  4  a  hi^  "temperature  and  ^neral  toxic  syndrome. 

As  iii  most,  of  tl^  fo^rile' ■disease,  the  .patients  usually  complain 
of  severe  headaohes  and  pains  in  the  muscles  and  the  whole  body, 
weakness,  sluggishnesa,  and  occasional  vomiting.  '• 

An  objective  investigation  made  in  the  initial  ^riod  also  reveals 
symptoms  Common  to  the  majority  pf  hemorrhagic  fever  cases,  A  prohouncP 
hyperemia  of  the  face  and  neck,  as  we  11  as  a  hyperemia  of  the  pharynx 
with  an  injection  of  the  lingual  yessele,  and  ohseryed.  The  skin  is 
very  dry  to  the  tOuoh*  The  internal  organs  reveal  no  pronounced  phanget' 
during  that  period.  '  ' 

The  critical  period  of  the  disease  begins  with  symptoms  of 
hemorrhagic  diathesis  which  develop  between  the  3rd  and  6th  day  of  the 
disease  in  75— 90^  cf  the  patients  and  axe  the  most  ohafacteristio  indic¬ 
ations  of  the  Crimean  hemorrhagic  fever.  The  t®®p®i'3’'t'P^  usixally  begins 
to  fall  with  the  appearance  Of  the  hemorrhagic  syndrome.  In  case  of  a 
short  fever  period  (4-5  days),  hemorrhagic  symptoms  may  develop  in  the 
course  of  the  falling  temperature  or  after  it  has  dropped  to  normal, 

l^'h®  most  Charaoteristio  symptoms  of  hemorrhage  diathesis 
is  an  enanthema  on  the  muopiis  membrane  and  exanthema  on  the  body  of 
the  patients,'  '1 

Rashes  m^  vary  in^  intensity  and  nature  from  small  and  meager 
peteohiae  the  size  of  a  pinhead  to  large  ecCl^rmoses  measuring  5-8 
in  milder  cases  the  rash  may  be  of  a  roseolax  type.  Ordinarily  the  rasli 
is  not  heavy,  it  Coours  in  the  axiliary  fossae,  on  the  lateral  sides  of 
the  thorax,  a»d  caa  the  internal  surfaces  of  the  shoulders  and,  less 
frec^uently,  in' the  subolavicular  and  supraclavdoulsir  areas.  The  ■ 
exanthema  persists  for  several  days  and  then  begins  to  ^le,  t^ing  ! 
on  a  bro\mish  o61of|  in  some  patients  the  disappearahce  of  the  exanthema 
is  followed  by  a  skin  desc|.uamation. 

An  enan-fchema  to'  the  patient' s  pharynx,  which  is  Very:  important 
for  an  early  diagnosis,  can  be  found  simultaneously  with  tha  outbreak 
of  the  rash  and  sometimes  1i'2  days  before  its  outbreak. 

Konchalovskly's  symptom  (applying  a  t ovirnique't)  and  the  pinch 
symptom  to  the  period  are,  as  a  rule,  positive. 


A  number  of  other  hemorrhagic  symptoms  develop  during  the  oritioal 
stage  of  the  disease  in  addition  to  a  rash.  Nosebleeds  and  a  bleeding 
mucous  membrane  of  the  oral  cavity  are  noted  in  typical  cases.  Bloody 
vomit  and  intestinal  bleeding  are  observed  in  several  cases  |  this  is 
occasionally  accompanied  by  hemorrhages  in  the  lungs  y  kidney  parenchyma ji 
pelvis,  as  well  as  metrorrhagia  and  oral  bleedixxg.  Pronoxinced 
hemorrhages  may  be  absent  in  mild  and  very  mild  oases  of  the  disease, 
in  which  case  microhematuria  and  the  presence  of  .frehh  erythrocytes 
are  found  in  the  patient’s  escrements. 

It  should  be  pointed  that  the  hemorrhagic  syndrome  to  the  ■ 
Crimean  hemorrhagic  fever  is  considerably  more  pronounced  than  that  of 
the  Omsk  hemorrhagic  fever  dr  the  hemorrhs^io  nephrosonephritis . 

In  the  critical  period  of  the  disease  the  condition  of  the 
patients  deteriorates.  Symptoms  of  intoxication  remain  or  even  increase., 
The  severity  of  Idle  headaches  and  muscular  pain  increases,  as  does  the 
general  weakness,  and  there  is  a  complete  loss  of  appetite;  t^*®  patient 
feels  a  sensation  of  dryness  in  the  mouth  and  he  is  tortured  by  thirsty 
The  patients  are  sluggish,  adynamic,  and  frequently  delirious  at  night, 

A  relative  bradycardia  is  tisuaULy  observed  in  the  cardiovascular 
system;  the  pulse  is  soft,  rhythmic,  occasionally  revealing  an  extra¬ 
systole  in  severe  oases.  The  heart  is  not  enlarged.  The  heart  tones 
are  sanewhat  dulled  and  transitional  munnurs  are  occasionally  heard. 

In  severe  and  average  cases  the  arterial  pores sure  drops  fairly 
rapidly.  The  pulse  pressure  dropps  to  30-40  mm  on  the  mercurjr  column. 

The  developing  hypotonia  persists  for  a  long  time  even  during  the 
recovery  period. 

Unlike  the  case  in  Omsk  hemorrhagic  fever,  the  respiratory  organs 
are  comparatively  seldom  affected  by  the  Crimean  hemorrhagic  fever. 

In  severe  cases  the  inflammatory  processes  brpught  about  by  the 
pulmonary  hemorrhages  may  be  accompanied  by  the  development  of  recurrent 
focal  pheumonia  which  is  not  connected  with  the  hemorrhages.  Pneumonic 
aggravates  the  disease  to  a  considerable  extent  and  prolongs  the  recovery 
period. 

The  changes  in  the  digestive  organs  are  frequently  manifested  by 
vomiting  and,  occasionally,  by  diarrhea.  As  pointed  out  above,  blood 
vomiting  may  develop  in  severe  oases.  Some  patients  develop  profuse 
intestinal  bleeding  which  is  of  a  diffuse  capillary  nature  and  poses  a 
serious  threat  to  the  life  of  the  pati^t;  it  could  result  in  a  fatal 
outcome  on  the  7th-8lth  day  of  the  disease. 

The  loss  of  appetite  is  as  a  rule  observed,  the  tongue  is  covered 
with  a  reddish  coating,  there  is  bleeding  frOm  the  mucous  membrane  of 
the  Oral  cavity  and  a  bad  odor  from  the  mouth.  In  many  patients  the 
Gregerson  reaction  is  found  to  be  positive. 

The  liver  and  spleen  are  enlarged  in  only  20-2^  of  the  cases 
(a.  a.  Kolachev),  and  M,  P.  Chumakov  points  out  that  they  are  ja  inful 
to  the  touch  and  calls  attention  to  the  bilirubanemia  developing  during 
the  fever  period.  These  data  show  that  the  liver  is  involved  in  the 
disease  process. 
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Kidney  changes  are  observed  in  the  great  miajoril^  of  the  patients 
(7,  V.  Kartasheva).  But  they  are,  as  a  rule,  moderate  and  usually  in 
the  nature  of  ah  infeotion-toxio  nepronathy.  The  pathology  of  the  kidne^/s 
is  manifested  in  alhvminuria  (up  to  3°/oo  )  and  oylindruria.  A  pronounced 
hematuria  is  not  often  observed!  no  edemas  are  noted.  The  reaction  to 
urobilin  is,  as  a  rule>  positivei  Pasternak's  symptom  is  negative. 

The  nervous  system  undergoes  definite  changes.  According  to  the 
data  Obtained  by  IP.  A.  ShutOva  and  W.  P.  Sorokina,  ^OOfa  of  the  ^tients 
suffer  from  headaches,  125^  are  delirious,  and  449^  of  the  investigated 
patients  reveal  temporary  mile  disorders  of  the  cerebrooranial  nerves. 
Hypokinesis  and  an  increase  in  tendon  reflexes  are  also  observed  in  a 
considerable  number  of  patients.  Finally,  6^  of  the  patients  reveal  a 
positive  Babinskiy  Symptom,  125^  a  Gordon  symptom,  and  I09S  an  Oppenheim 
symptom. 

The  disruption  of  the  vegetative  nervous  system  basically  amounts 
to  an  Inhibition  of  the  sympathetic  nervous  system. 

The  peripheral  blood  picture  during  the  critical  stage  is  quite 
characteristic.  The  temporary  blood  coagulation  in  the  initial  period 
(V.  V.  Kartashyeva)  is  followed  by  the  development  of  a  hjrpochromio 
anemia  which  may  rise  to  a  very  high  degree  in  view  of  the  profuse  bleeS.  < 
ing.  The  number  of  erythrocytes  may  be  reduced  to  1,580,000  per  1  cm^ 
and  the  hemoglobin  may  drop  to  209^  (7.  M.  Domraohev). 

Leuoopenia  (up  to  3 >500-1 ,400  per  1  mm^),  neutropenia  with  a 
sharp  stapnuolear  shift,  relative  lymjhooytosis,  aneoxenophilia,  and 
occasionally  also  monocytosis  are  frequently  observed  in  the  leucocytes. 

Leuoopenia  is  frequently  accompanied  by  the  development  of 
thrombopenia  (up  to  60,000-18,000  thrombocytes  per  1  mm^)  and,  what  is  ^ 
particularly  important,  by  a  sharp  reduction  in  the  number  of  pi'Othrombr:'.)s 
and  a  temporary  reduction  in  blood  coagulability  when  the  bleeding  is  c;i:' 
normal  duration.  This  is  indicative  of  an  acute  thou^  unstable 
disruption  and  the  development  of  hemorrhagio  syndrome  (M.  P.  Chumakov)  . 

The  cjrythrooyte  sedimentation  reaction  at  the  beginning  of  the 
disease  is  somewhat  retarded;  it  is  accelerated  to  a  high  level  during 
the  critical  stage  (7.'M.  Domraohev).  _ 

Pollowing  are  the  principal  oharaoteristio  Cliriioal  symptoms 
peculiar  to  the  critical  Stage  of  the  Crimean  hemorrhagio  fevers 

1)  pronounced  generalized  toxic  manifestations  and  a  high 
temperature  which  in  wome  cases  goes  down  by  the  end  of  the  first  week; 

2y  symptoms  of  hemorrhagio  diathesis! 

5)  frequent  changes  oh  the  part  of  the  nervous  system! 

4)  a  oharaoteristio  picture  of  the  blood  and  a  disruption  of 
the  blood  clotting  mechanism. 

In  addition  to  distinctly  hemorrhagio  types  of  the  disease,  the 
Crimean  hemorrhage  fever  may  take  a  mild  and  asymptomatic  course,  m 
such  cases  the  disease  is  accompanied  by  a  3  to  10-day  fever  period, 
headaches,  cohjunbtivitas,  and  occasionally  an  enanthema  and  temporary 
roseolar  rash.  An  investigation  of  the  blood  reveals  the  usual  picture: 


leuoopenia,  neutropenia,  and  ilujonibopenia#  The  hemorrhagic  diathesis 
symptoms  are  not  pronotincedc  That  such  cases  are  related  to  the  Crimean 
hemorrhagic  fever  was  proved  (M.  Pi  Chumakov)  by  serological  and 
virusologioal  investigation* 

The  complications  are,  as  a  rule,  of  a  septic  nature.  They 
develop  during  the  critical  stage  and  are  manifested  in  secondary 
necrotic  anginae,  parotitis  phlegmonosa,  pyelonephritis,  and  occasionally 
in  the  develoiment  of  peritonitis.  In  severe  oases  the  disease  is 
complicated  l^pneumonia,;  idiich  aggravates  the  course  of  the  disease. 

Prognosis*  In  the  majority  of  cases  the  prognosis  is  favorable. 

The  mortality  amounts  to  only  The  capacity  for  work  is  restored 
within  a  few  weeks. 

Diagnosis.  When  diagnosing  the  Crimean  hemoanSiagic  fever  we 
must,  first  of  all,  rule  out  such  infectious  diseases  as  the  grippe, 
typhus,  dengue,  yellow  fever,  Pappataoi  fever,  as  well  as  a  number  of 
diseases  of  a  noninfeotious  etiology  such  as  scurvy,  the  Schonlein- 
Henooh  disease,  and  alimentary-toxic  aleukia. 

The  Crimean  hemorrhagic  fever  should  then  be  singled  out  from 
the  other  known  types  of  hemorrhagic  fever. 

The  Crimean  hemorrhagic  fever  is  more  severe  than  the  Omsk  type.j 
and  is  accompanied  by  a  more  pronounced  hemorrhagic  sjmdrome  and  a 
higher  mortality  ( the  mortality  of  the  Omsk  hemorrhagic  fever  does  not 
exceed  1^).  Moreover,  the  affection  of  the  re spiratoiy  apparatus,  so 
typical  of  the  Omsk  hemorrhagic  fever,  is  not  usually  observed  in  the  cas® 
of  the  Crimean  hemorrhagic  fever. 

The  difference  between  the  Crimean  hemorrhagic  fever  and  hemorx’hagja 
nephrosonephritis  is  that  the  former  does  not  occur  during  the  winter, 
has  a  more  pronounced  hemorrhagic  syndrome,  leucopenia  in  the  blood  and, 
what  is  most  important,  has  no  characteristic  renal  syndrome. 


Laboratory  diagnosis.  The  virus  is  found  in  the  patient’s  blood 
during  the  first  3-5  days  of  the  fever  period;  specific  antibodies 
may  appear  in  the  blood  beginning  with  the  second  week, 

A  bacteriological  diagnosis  can  be  made  with  the  aid  of  a 
complement-fixation  reaction  (L.  M.  Khai,  M.  P.  Chumakov  and  A.  P. 
Belyayeva)  and  a  neutral  reaction.  Of  practical  importance  for  the 
cllnioal  pictTire  is  the  complement-fixation  reaction  used  for  finding 
antibodies  in  the  blood  of  the  patients  and  convalescents ;  the  reaction 
produces  positive  results  at  the  end  of  the  first  week  of  the  disease. 
Available  data  indicate  that  the  complement-fixation  z^acti^n,  carried 
out  by  the  V,  I,  Ioffe  method  (in  cold  temperature),  makes  it  possible 
to  find  viral  antigens  in  the  patient’s  blood  as  early  as  10-12  hours 
after  the  onset  of  the  disease  and  produces  positive  results  for  3-5 
days.  Under  such  conditions  the  reaction  may  be  used  for  an  early 
laboratory  diagnosis. 


^  -  ^  neutral  reaotim  is  used  bttly  fb!t  a  retrospective  dia^ 
and  is  Carried  biit-^th  the  seruin  Of  k  convalescing  or  formet  patient.'; 


‘  Treatment  ft  The'  Serim  of;  cbnVaiescing'  f^^ientS  can  he  used  as"^'^^ 
an  effective  specific  jnethod  of  treatment  ’(M.  P.  Chumakov)  .  The  hlood  - 
is  ’  taken  from  recovered  >patients  between '  the  30lh  end  ’40th  day  of  the  ?  ’ 
disease,' ^  i The  serum  is  introduced:  intreetusculariy  in  doses  Of  20-40  ml 
on  5  consecutive  days.  In  view  of  the  limited  quantity  of  the  serum,  ' 
however,  serotherapy  is  used  only' in  the  treatinent  of  severe  cases 
threatened  with  the  development  of  hemoan’hagio  diathesis, 

.  The  treatment  usually  amounts  to;  symptomatic  therapy  and  is 
designed  to  rSdUce  the  toxicosis  and  hemorTh'agio  occurrences, 

The  patients  Should  he; hospitalized  aS  soon  as  possible, 
confined  to  bed,  and  provided  with  good  care.  'Intravenous  injection  of 
ascorbic  acid,  a  10^  solution  of  sodium  bhloride,  and  vitamin  K  are  ■ )  ' ' 
used  for  fitting  hemorrhagic  diathesisi;  '' 

.  The  patients  require  a  large  intake  of  liquid,  and  intravenous ,  ?  r 
injections  of  a  40?^  glucose  solution  ncmbined  with  a; siibcutaneons  ^;"’  :  :r. 
introduction  of  insulinj  in  Order -iio  ' reduce  intoxication.  :  ; 

Recommended  as'  cardiac  -dru^  axe"  caff eine/  oordiamJne,  dfuratinV 
ephedrine,  :  and  camphor  in  the  . Usual  dosesi' 3  ,  .  .  i 

•  In  Case  of  severe  headaches:'  the  use  of  pyxamidon  land  phemcetin 

is  advisable. :  . Pantopon  should  be  prescribed  for  severe  pains  and 
sleeplinessi  -.o'-  ^  t  -  r;/:- 

Pehioiliin  is  used  for  the  treatment  of  septic'  obmplications.  .  s 
Sulfa  drugs  or  penioillin  should  be  used"  when  recurrent  pneumonia  ..i: 
develops.  J 

•  The  patient  should  be  oorifined  to  bed  1-2  weeks  after  the  temper-- 

ature  heis  dropped:  to  normal. x;--  f 

Prcphylaris.  The  ProPhy lactic  mOasijxes  Ugkinst  the  Cf^ah 
hemorrhagic  fever  oonslst  in’  f i^ting*  thel  'Os^-ier  ticks  J.see  'i^k  - ' ;  s-'; 

hemorrhagic  fever^  prophylaxis  seotiohy^lu- 112  of  text  ■^ri^c/),  ■  - 

Of  some  pro^ylaotic  importance  also  are'  the'’ nfeasurek  desi^ied  to  destsroy 
the  rabbits  and  other  Steppe  rodents’  which  the  ticks  parasitize.  " 

No  Specific  prophylactic  measures  against  the  Crimean  hemOrrhagib 
fever  "have’ been 'develOpe'd.--  Vo  ■  ".’.t  s  v:- 

■Hemorphaglo~  Nephcrosonechri^^  ;  v.;  '  ' 

Svonymst  '  infectious  riephrosohephritisj  eiidemic  hephrOsonephritis 
(Soviet  literature ) ,  Far  Easterh  hemorrhagic  fever  (imerioan  literature’ ) , 
epidemic  hemorrhagic  fever"  (Japanese  literature),  epidemic' hemorrhagic 
purpura'  (Japanese  literature),  hemorrhagic  fever  witli  a  renal  syndrome  . 
(A.  I.  Reznikov,  M.  P.  Chumakov).  ,  :  , r;'  c-y  ^ 
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:  Def initioiu  Hemorrha^p  n$phrosonephritis  is  an  acute  fetrile 

disease  of  a  viral  etiology  GoPurring  in  the  Soviet  IJnion  (Par  East >  ; 
Yaroslav  and  Kalinin  oblasts,  the  Urals,  !Pranscarpathian  Ukraine,  and 
certain  other  oblasts),  China  (ifejaohuria,  and  Koreao  ®be  disease  is 
characterized  by  fever,  toxicosis,  ^d  .occua^enoes  of  hemorrhagic 
diathesis  a^^i  is  regularly  apcompaniedi  by  a  more  or  less  severe  affection 
of  the  kidneys*  Rodents  of :  the  Ifciridae  family  and  certain  ticks  of  the 
Oflinna-if^BR  family  are  the  reservoir  of  the  virus  j  the.  method  of  transmitt¬ 
ing  the  infection  to  man  has  hot  been  definitely  established# 

:  History*  Cases  of  the  disease  whose  plinical  picture  resembles 
hemoiThagio  nejhrosonejhritis  were* observed  iii  the  Par  East  early  in  the 
twentieth  century  and  described  as  ’’Manchurian  gastritis*”  It  is 
natural  to  assume  in  this  connection  that  many  other  oases  of  that  ;  . 
disease  were  recorded  under  different  and  erroneous  diagnoses*  / 

A  systematic  study  of  hemo3n:hagio  nephrosonephritis  was  begun  in 
1955-1937  when  the  disease  became  . more  widespread  in  the  Par  East  and 
revealed  a  high  degree  of  mortality. 

It  was  leaacned  in  the  postwar  years  that  an  Outbreak  of  a  similar 
disease  (over  50O  cases)  occurred  in  1936-i943  in  the  Japanese  army 
stationed  in  Manohxrria,  particularly  in  the  areas  bordering  on  the 
USSRi  in  1941  the  Japanese  called  that  epidemic  hemorrhagic  fever. 

About  2,100  cases  of  the  disease,  called  Far  Eastern  hemorrhagic 
fever,  broke  out  in  1951-1953  during  the  Korean  War  in  the  areas  south 
of  the  38th  parallel  (primarily  among  the  American  troops),'  There  are 
indications  that  the  disease  has  existed  in  China  since  times  immemorial.. 

An  identical  or  very  similar  disease  was  first  discovered  in 
1948-1954  in  the  Etiropean  part  of  the  USSR  and  studied  in  detail  in  the 
Yaroslav  and  Kalinin  oblasts  (M.  P,  Chumakov,r  A*  E»  Reznikov,  A*  A. 
Avakyan,  A*  D*  Lebedev  and  S,  G,  Dzarurov,  S,  G*  Drozdov,  S*  L.  Glazunov* 
E.  V.  Leshchinskaya,  etc*),,  in  the  Iransoarpathian  oblast  (Ai  A,  Avakyj^-'- 
and  S*  V.  Shimshelevitoh,  1955);»  >in  the  Ural  region  (H.  I.  Solomin,  : 

B,  L*  Ugrmov  and  "Y*  P*  Gorbatsevitch,  1953) »  and  the  south 'Ukraine* 

In  the  Soviet  ISiion  hemorrhagio  nephrospnephritis  was  singled  i 
out  as  an  independent  disease  in  1935  in  the  East  by  A*  T*  Phririlov, 
A,  M,  Cherevkov,  G,  M*  Tsygankov,  and  A.  I.  Reznikov*  ;  In  Japan  the 
disease  is  described  in  the  works  of  Kitano,  Kasaxhara,"  Takami,  Ikeda, 
and  others  (1940“*1953)» 

To  study  the  new  disease,  the  USSR  Ministry  of  Health  sent  4 
expeditions  to  the  Par  East  between  1938  and  1947  headed  by  "Y*  I* 

Tarasov  (1938),  I*  Terskikh  (1938),  li  I*  Rogozin  and  A*  A.  ‘ 
Smorodintsev  v1939”1940),  'A*'  A*  Smorodintsev  (:1946-1947)»  Similar  i  *  ' 
complex  expeditions  headed  .by  M*  P.  Chumakov  and  A*  A*  Avakyan  were  : 
working  between  1949  And  1955  in  the  disease-affected  areas  of  the  upper 
Volga 'basin  and  Transoarpathla,  J  :  r  -  ,  j 

The  result  of  many  years  of  systematic  work  on  the  part  of  a 
large  body  of  Soviet  physicians  was  the  establishment  of  the  viral 


etiology  and  epidemiological  characteristics  of  the  disease  (A.  A. 
SmOirodintsev,  V,  I,  Terskikh,  I*  Rogozih,  K.  A,  Kbkhreidze, 

V,  D,  Reustroyev,  M,  E«  Smirnov j  A,  K,  Shubladze,  U.  So  Sergeyeva, 

M.  P.  Chumakov,  A»  P#  Belayeva,  A.  A,  Avakyan,  A.  D.  Lebedev,  etc.). 

The  pathological  anatomy  and  certain  features  erf  the  pathogenesis  of 
hemorrhagic  nephrosonephritis  are  reflected  in  the  works  of 

L.  A.  Leybin,  V.  G.  Chud^ov,  G,  P,  Milash,  and  A.  G,  Kestner.  The 
description  of  the  clinical  picture  and  the  methods  of  diagnosing  the 
disease  is  credited  to  A,  T,  Churilov,  G,  M,  Tsygankov,  A.  I.  Rosenkov, 

E.  A.  Galperin,  S,  S,  Rotenburg,  S.  H,  I.  Rataer,  L.  I.  Kazbintsev 

and  M.  I,  Dunayevskiy,  etc.  Finally,  the  materials  on  hemorrhagic 
nephrosonephritis  have  in  recent  years  been  generalized  in  monegraphs 
by  R.  I.  Ragoz  and  G.  M.  Tsygankov  (1952)  and  A.  A.  Smorodintsev, 

V.  G.  Chudakov,  and  A.  Y,  Churilov  (l953)« 

Etiologyvi  The  first  proofs  of  the  viral  etiology  of  hemorrhagic 
nephrosonephritis  were  obtained  in  I94O  in  the  Far  East  by  A,  A.  Smoro^^ 
dintsev,  Y.  D.  Reustroyev,  ‘tf.  S,  Sergeyev,  and  A,  Y.  Churilov  in  their 
observations  of  voltoiteers.  It  has  now  been  learned  that  in  1940”194'l 
Japanese  investigators  (Kitano  and  others)  also  obtained  experimental 
data  in  favor  of  the  viral  etiology  of  the  Far  Eastewi  hemorrhagic 
fever.  The  viral  nature  of  hemorrhagic  fever  with  the  renal  Syndrome 
was  again  established  in  1950-1955  in  Yaroslav  and  Kalinin  oblasts  by 

M,  P.  Chumakov  and  A,  P,  Belayeva. 

The  causative  agent  of  hemorrhagic  nephrosonephritis,  a  filtrable 
virus  called  Haemorrhagogenes  nephritidis .  is  found  in  the  patient’s 
blood  and  urine  (A.  A,  Smorodintsev  and  M.  P,  Chumakov)  in  the  first 
5  days  of  the  fever  period,  as  well  as  in  certain  types  of  the  Gamasida? 
family  ticks  >diich  parasitize  field  mice,  vield  voles,  and  other  rodents 
(M.  P.  ChTimakov,  etc.,  1955)»  According  to  A.  A.  Smorodintsev  (1954) » 
the  virus  is  found  in  the  blood  of  infected  eastern  field  voles  kept 
in  close  contact  with  one  another  for  a  week. 

According  to  M,  P*  Chumakov  (1954)»  as  well  as  the  Japanese  and 
American  investigators,  it  is  impossible  to  sustain  the  virus  in  the 
laboratory,  as  it  does  not  infect  laboratory  animals  or  chicken  embryoe. 

But  A.  A.  Smorodintsev  reported  (1953)  a  successful  infection  of  chicken 
embryos  and  also  a  partial  susceptibility  of  eastern  field  voles. 

Following  an  intraperitoneal  introduction  of  infected  blood  or  urine, 
the  eastern  field-voles  developed  a  non-fatal  disease  with  an  enlarged 
spleen  with  occasional  hemorrhages  in  it.  Further  tests  on  the  easterii 
field  voles  resulted  in  the  gradual  weakening  of  the  spleen's  reaction 
to  the  iiifectioh. 

A.  A.  Smorodintsev  succeeded  in  reproducing  the  disease  in  oats 
by  an  intraperitoneal  or  intraoardiac  infectionj  but  consecutive  injections 
developed  a  secondary  infection  in  the  cats,  complicating  the  study  of 
hemorrhagic  nephrosonepta-it is  in  this  type  of  animal. 
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Aijnost  all  of  the  methods  used  so  far  to  reproduce  the  infection 
in  the  laboratory  failed  to  .produce  any  cleax-out  positive  or  regular 
results  in  view  of  the  absenoe  of  .a  fairly  reliable  experimental  model- 
(M.  P.  Ohumakov,  1954)® 

Serologioal  InTestigatioiis  reveled  th©  absenoe  of  a  cross  3?e action 
to  other  hemorrhagic  fevers  said  confirm  the  etiologioal  independence 
of  hemorrhagic  nephrosonephritiso 

Tfi-p-idflTti-iningy.  Bfifore  1948  hemorrhagic  nephrosonephritis  was 
believed  to  be  a  diseaae  specif io  only  to  the  Pm  EaS'l'  (the  I'feritime  and 
Khabarovsk  toays)  and  Ifenohuria.  Similar  diseases  were  discovered  in  a 
number  of  oblasts  in  the  European  part  of  the  USSR  in  1948-1954  ahd 
in  Korea  in  1951-'1955» 

In  the  Par  East  the  disease  occurs  in  the  rural  forest-steppe 
areas  with  a  warm  olijnate  covering  the  lowlands  and  inhabited  by  large 
numbers  of  rodents  of  the  Muridae  family.  In  the  Yaroslav  and  Kalinin 
oblasts  the  affected  areas  represent  a  single  endemic  zone  on  the  left 
bank  cf  the  Volga  (mostly  lowland  wooded  and  open  places).  So  far  only 
the  haTtiasT Laeleps  pavlovskii  ticks,  certain  nidus  Qamasidae- 
type  ticks  —  Eugamasus  nidi  and  Haemolaelens  glasgowi  ■—  and  certain 
types  of  lyponyssus  ticks  have  proved  to  be  the  reservoir  of  hemorrhage  0 
nephrosonephritis  (H,  P,  Chumakov  and  others,  1955 ).  *he  presence  of  cn 
infection  reservoir  among  the  Muridae  rodents,  the  hosts  to  the  mentione:: 
ticks,  is  quite  probable  but  requires  additional  experimental  proof. 
According  to  A,  A,  Smorodintsev,  the  reservoir  of  the  hemorrhagic 
nephrosonephritis  in  the  Par  East  is  the  Mikhnov  eastern  field  vole, 

Japanese  and  American  researchers  believe  that  the  A-podsmus 
agrarius  field  mouse  is  the  probable  reservoir  of  infection  of  man  in 
Manchuria  and  Korea.  The  Mikhnov  eastern  field  vole’  is  not  found  in  the 
source-areas  of  hemorrhagic  nephrosonephritis  ih  tke  upper  Volga  basin 
but  field  mice  (A-podemus  agrarius).  or^nary.  field  voles,  Md  other 
Muridaa  rodents  are  found  in  abundance. 

The  method  of  infecting  people  under  natural  conditions  has  not 
yet  been  finally  ascertained.  It  Is  possible  that  the  infeotion  occurs 
during  the  contact  between  man  and  the  infected  secretion  of  Muridae 
rodents  suffering  from  a  latent  disease.  investigators  assume 

the  possibility  of  the  infeotion  being  transmitted  by  the  bites  of 
ectoparasites  on  rodents  ( Gamasidae-type  ticks,  fleas),  when  attacking 
a  peroon  (A.  A.  Smorodintsev,  1955To  In  the  upper  Volga  basin,  where 
the  diseases  occurred  primarily  in  wintertime  (November-Deoember) , 
there  has  been  no  evidence  of  attacks  on  people  by  ticks  and  fleas. 

It  is  believed  that  the  Gamas idag«=^type  ticks  aro  the  carriers  of  the 
infeotion  between  the  rodents  (m,  P,  Chumakov,  1954*  1955). _ 

In  the  Par  East  the  mostly  likely  subjects  of  infection  are  the 
people  living  in  the  wilderness.  In  the  infeotion  areas  located  in 
the  European  part  of  the  USSR,  people  have  been  infected  in  their  own 
houses  or  at  work  in  the  outbuildings  where  large  concentrations  of 
Miiridae-type  rodents  are  found  In  tJie  axxttmn. 
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Ae  Aa  SjjiQj.odin-l;sev’s  observations  shoi^  tliat  it  is  impossible  to 
infect  people  throng  the  mucous  jnembranes  of  the  npphr  respiratoiy 
tracts  or  gastro-intestihal  tract  but  that  the  virus  can  easily  multiply 
in  an  organism  infected  throu^' injured  skin»  But  it  is  stiJi  impossible 
to  rule  out  with  any  degree  of  certainty  the  possibility  of  people 
becoming  infected 'through  the  oral  mucosae  or  upper  respiratory  tract 
(M.  P*  .Chumakov')*'  r.oV.-':!;':;,.,,--  ,,.  ."Xi  . 

femoirrhaigio  nepharosonephritis  is  sporadic  in  about  9C^  of  the 
casesy  but  the  group  diseases  accounting  for  about.  of  all  the  cases 
may  represent  explosive  outbreaks  inoreasing  in  scope  ■within  the  first 
4-5  days  but  rapidly  disappearing  in  the  following  15-20  days,  Oiie 
a'vel’age  duration  of  ah  outbreak  in  the  Par  East  amounted  to  20-25 
days  (A,  A.  SmorodintseV|  A,  M»  Chudakov,  A'*  V,  Churilov)}  in  the 
infeotion  areas  of  the  upper  Tolga  basin  the  duration  of  the.  au'tumn- 
winter  incidence  of  the  disease  was  2-2|- months;..  Characteristic  of  v- 
the  disease  were  the  eon^lete  absence' of  oontagiousity  among  people. 

The  incidence  of  hemorrhagic  nephrosonephritis  in  the  Par  East 
occurs  in  the'  summer-autunh  seasotti  rising  in  June-July"  and  September-  • 
October;  the  number  of  oases  is  reduced  in  wintertime  and  increases 
again  in  May-Juhe,  In  the  upper  Volga  basin  up  to  9^  of  all  the  cases 
were '  observed  in  the  fall  and  winter  (November-Becember,  January,  and 
occasionally  Pobruaiy).  The  rising  incidence-curve  in  the  autuufli- 
winter  months  can  be  explained  by  the  seasonal  migration  of  the  field 
rodents  to  hUmah  dwellings.  The  year>round  existence  of  the  disease  is 
due  to  the  constant  presence  of  seme  type  of  field  rodent  in  the  : 
peoples*'  homesV  -;■■■  -'''f 

The  spring-summer  increase  in  the  incidence  in  the  Peir  East  is 
apparently  due  to  the  people's  increased  contact  with  nature  in  the  rav^ 

A  persistent  infection  of  an  endemic  nature  (recurrence  Of  the 
disease  for  many  years)  in  certain  houses  Of  a  settlement, v  and  in'  «  v 
adjoining  and  other  houses  of  the  same  Settlemeht  has  beein  obser'ved  in^ 
the  infection  areas  of  the  upper  Volga  basin."’  M,  P.  ChuinakoV  (1955) 
believes  tlmt  this  is  due  tO  the  reservoir  of  infecticai  xeprOsented  byi. 
the  nidal  Gamas idae-type  ticks  which  do  hot  leave  the  house  but  transmit 
the  virus  in  the  seasonal  period  ”  as  in  a  relay  race"  to  the  field  ’ 
rodents  gathering  in  the  homes  and  outbuildings  by  that  time.  That  Opioion 
is  coJifirmed  by  the  presence  of  the  ■virus  in  the  nidal  Gamasidae-type 
treks.  '.■i.+  .,i.  ' : .  .  ■' , .  v’ . 

s  All  persons  in  Contact  with  nature  in  the  endemic  areas,  regard-- 
less  of  sex  or  age,  are  subject  to  the  disease  in  the  Par  East  • 

(H«  1.  Eagoza  and  G.  M*  Tsygankov).  Ccmparatiyely  few  children  have 
been  affected  by  the  disease  in  the  infeotion  areas  of  the  Etiropean  ;  - 
part. of  the  USSH;  this  is  possibly  due  to  their  insignificant  contact 
with  field  rodents  in  the  Outbuildings  and  under  natural  conditions. 

The  disease  is  followed  by  the  development  of  a  stable  immunity;  the 
recurrence  Of  the  disease  has  not  been  observed,  ,  r 
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Eathologif'-a'i  anatomy.  iChe  pathoaaatomioal  ojoaii^s  observable  in 
hemorrhage  nephrosonephritis  axe  oharacterizied  by  manifestations  of 
of  hemorrhagio  diathesis j,  the  affection  of  the  kidneys,,  and  changes  in 
other  organs 'and:  tissues,  ,  ' 

.  ;  ik  pathohisological  investigation  reveals 'hemoi^hagfes  in  various  ’ 

organs.  Punctate  and  larger  discharges  appear  in  the  skinV  solera, 

mucous'  membfanes,  'Subcutaneous  tissue,'  mesentery,  intestines  and 
pai‘enohym4t6hs  organa,'  Diffuse  destructive  Inflaimnatory  changes  of  a 
focal  nature  frequently  resulting  in  the  rupture  -of  the  vascular  wall 
are  observed  in  the  vessels,  particularly  the  capillaries  and  precajii- 
laxriesi  ^hese  changes  are  particularly  pronounced  in  the  intertubulaiv 
vessels  of  the  substantia  medullaris  of  the  kidneysi  ;; 

The  cerebrum  is’  plethoric j  revealirig  the  presence  of  stases, 
focal  affections  of  the  .small  vessels,  and  discharges.  Pronounced 
degenerative^ecrotio  changes  are  observed  in  the  nerve  oells;,  5he 
infection  of  the  occipital  sympathetic  nodes  and  the  solar  gaglion 
nodes  is  manifested  as  a  sharp  plethora,  and  discharges  and  degenerativ3 
changes-,  in.,  the  ganglionic  cells, 

;The  pathoanatomical  changes  of  the  kidneys  are  quite  •typical* 
the  kidneys  are  enlarged  and  flaccid  and  the  capsule  Is  easily  removable?: 
punctate  or  la3.'gGr  discharges  aye  visible  u»der  the  capsule,  ;  4-  cross- 
section  reveals  a  swelling  of  the  corticle  substance  5  its  thickness  is 
uneven  and  its  color  ,  is  rose-^  or  grayish-yellow  with,  scattered  red  dote  ^ 
The  pyramids  are  dark  red  and  their  outlines  are  indistinct*  In  some 
places  the  pyramids  take  on  a  gray  color,  vdiich  is  an  indication  of  a 
developing  necrosis,  :  fEhe  muoosa  of  ,the  urinary  tracts  and  particularl^i- 
the  pelvin  is  .hyperemio  and  covered  with:  discharges*  i  .'j 

.  i  She  pathological  pcccess  in  the  kidneys,  aocording  to  , : 

V,  G,  Qhudakov,  is  sharpty  pronounced  juid:  involves  al^l  elements  of 
the:  nephrons,  stroma,  and  vesselsjr -it  is  .of  .a  focal  glomerulonaphritio 
natiaye.  r  lhe  epithelia  of  the  winding  and  Strai^it  canaliculi  are  suboeir;o 
to  a  iurbid  swelling  and  granular  decomposition!  the:  desquamation  of  the 
necrotized  epitheleum  is  noted  .in  Some  areas*  .  Extensive  discharges  are 
found  ,dn  the  rStroma  of  the  pyramids ,  ■  Soma  of  ■  the  glomeruli  do  not 
undergo  any  morphological  changes*  aA  proliferation  of  the  epithelium 
of  Bowman's  capsule  is.  observed  in  soma  places,  isolated  glomeruli  are:/ 
found  to  be  homogenized,  and  infiltrates  of  lymphoid  cells  and 
histiocytes  are  occasionally  found  in  the  glomeruli  around  the  vessels , 

L»  S.Leyben  believesy  however,  that  the  glomeruli  are  not  / 
greatly' involved  and  that  the  major  changes  affect  primarily  the  . : 
can.a?..ioular  apparatus  of  the  kidneys  y  causing  their  destruction  and 
necrosis  as  a  result  of  the  severe  disruption  of  the  blood  circulation® 

:At  the  same  ,  time,  diffuse:  dystrophic  changes  ^■ooctlr  'in  m^ty  ductless 
glands  (adrenal,  hypophysis;^: and  thii'oid  giahd),  in  the  liver  and  heart 
muscle.  The  accompanying  'vascular  disorders  result  in  the  de-velopment  . 
of  necroecs  in  various  organs®  A  secondary  infection  coming  on  top  of 
these  profound  changes  frequently  complicates  the  course  of  the  disease. 
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The  clinical  picture*  The  incubation  period  of  hemorrhagic 
neprhosonephritis  fluctuates  fioia  11  to  25  d^Sj  averaging  1 5  day^« 

,  The  prodromal  period^  studied  in  cases  of  experimental*  infection; 
lasts  2-4  days  and  is  oharactsrized  tiy  a  normal  or  bubfebrile  temperatui'e; 
sluggishness,  apathy,  poor  appetite  and  an  bccasiohal  developiieht  bf 
catarrhal  angina.  The  patients  are  usually  not  confined  to  bed  during 
this  period,  and  the  onset  of  the  disease  is  overlCoked. 

The  disease  begins  with  a  sharp  rise  in  temperattire  which  goes 
up  to  5O-4O®  on  the  first  dayV  reteaihing  at  that  level  2-6  days  and 
longer*  ;The  temperature  than  drops  to  normal  in  2-5  days  (a  shortened 
lysis).  A  critic^  rediictioh  of  the  temperature  is  noted  in  Some  ^ 
cases;  the  temperature  drop  is  sometimes  of  a  lytic  na,ture.  Thus  the 
fever  period  lasts  from  4  to  9,  days.  A  second  fever-wave,  usually 
milder  than  the  first,  may  be  obseiyed  in  some  of  the  patients  (in 
4^  of  the  cases  apcbrding  to  F.  I.  Rs-goza  and  6.  M.  TSygankov)  tor 
10-1 5  days  after  the  temperature  hae  dropped  tb  normal. 

The  initial  phaSe  of  the  dise'ase  covers'  the  period  between  the 
temperature  rise  and  the  appearance  of  s^ptoms  of  hemorrhagic  diathesis 
and  lasts  about  '2-4  days.  The  development  Of  the  disease  is  Very 
violent.  The  rising  temperature  bn  the  fiiSt'  day  is  accompanied  by  a 
sensation  of  warmth,  severe  headaches »  a  ijaded  feeling,  and  pains  all 
over  the  body,  especially  in  the  IbinS,  abdomen,  and  the  muScles  of  the 
lower  extremities.  The  appetite,  as  a  xUle,  is  abSeht,  and  nauseh  and 
vomiting  are  noted.  Other;  developaShts  include  constipation,  a 
sensation  of  dryness  in  the  mouth j  thirst,  and  oliguria, 

The  patient’s  mind  is  cbnfiised  from  the  very  first  days  of  the 
disease.  SlxjggishhesS  ahd  apathy  are  observed.  ;  The  patient’s  is 
hyperemici  the  hyperemia  occasionally  spreads  to  the  neck,  chest,  arid; 
upper  extremities |  the  conjunctiva  of  the  eyelids  and  sClefa  -acd 
inflamed.  , 

The  pulse  frequency  in  most  Cases  lags  behind  the  temperature. 

No  definite  changes  are  found  during' this  period' in  the  internal  *  ' 
organs.  A  very  important  eariy  ^a^dstiC  symptom  is  the  Pasternatskiy 
bilateral  syiiptom  observable  "in  the  initial  period. 

Characteristic  changes  are  found  in  the  central  nervous  s^tein. 

In  cases  with  a  clear  clinical  picture,  the  severe  headaches ^vomiting, 
sluggishness,  and  inhibition  of  the  patient  are ’accompanied  by 
manifestations  of  nieningism  or  even  a  mildpieniHgitis.  Observed  in 
these  patients  is  a  rigidiiy  Of  the  pCcipital  muscles  and  Kernig  and 
Brudzinskiy  positive  symptoms;  Gordon’s  and  Oppenheim’s  symptoms 
occasionally  appear,  a^  does  a‘ weakening  or  uheyenness  of  abdominal 
reflexes,  A  Spinal  punCtTire  reveals  a  higher  fluid  pressure  and  an 
increased  content  Of  albuitiin  (up  to  0.152^)*  Cbservable  also  during 
this  period  bf  the  disease  are  symptoms  of  oral  automatism  (nasolabial, 
sucking,  sensing,  and  mental  reflexes)  which  indicate  fhat  the  ' 
cerebral  porteX  is  involved  in  thO  pathologiCai  process. 
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The  initial  period  is  thus  characterized  ^ 

'  :  i )  an  acute  onset  with  a  hi^  1:emperati^e ;  ^  ,  ^ 

2)  pronounced  general  toxic  occurrences  with  indications  that  . 
the  central  nervous  system  is  affected?  i 

,5)  symptoms  of  an  early  affection  of  the  kidneys  (.pain  in  the 
waistline,  a  positive  PastemitSkiy  s^ptbm,  etc,)? 

4)  hyperemia  of  the  facial  skin,  heck,  phaiynx,  mucosa',  and  the 
conjunctiva  vessels  of  the  eyelids  and  sclera.  .  ^  ^ 

The  criiical  period  of  the  disease  heginSijrith  sj^mptoms  of 
hemorrhagic  diathesis  (feetweeh  the  Jrd  and  5th  day  Of  the  ^  disease ) 
and  continues  until. a  reverse  development  Of  the  pathological  changes 
begins  in  the  kidneys  (the  appearaince  Of  polyuria)* 

Tfe  critical  period  of  hemorrh^ic  nephrosonephritis  consists  of  ' 
2  stages:  the  first,  fever  stage',  is  oharaoterized  by  hemorrhagic 
manifestations  arising  against  a  background  of  hi^  temperature  and  .  , 
general  toxic  occurrences  |  the  second,  a  iebrile  sta^,  is  characterized 
by  a  normal  temperature  and  an  aggravated  disfunotiori  of  t^he  kidneys. 

1,  .  The  febrile  stage  of  •toe  CTitibal  period  begins  be-feween -the  . 

5rd  and  5th  day  of  the  disease  with  symptoms  of  hemorrhagic  diathesis 
and  ends  with  a  temperat'ure  dropping  to  normal,  •i  P®^h®hi®'i  rash,  caae 
of  the  typical  symptoms,  is  observed  in  .95^, of  ■the  cas'es  (A.  T.  ChurilOT; 
and  localized  mostly  on  the  lateral  surfaces  of  the  bo<3y  in  the  area  o^ 
the  brachial  belt  and  on  the  internal  braohium  surfaces.  The  rash  ,  . 

outbreak  continues  from  the  to  5^'h  dhy  of  the  disease  to  the  end  Of 
the  fever  period;  in  some  cases  the  rash  covers  the  entire  body.  There 
is  a  further  likelihood  of  discharges  into  the  conjunctiva  of  the  .  ,  - . 
eyelids  or  solera  (which  is  a  very  typical  symptom),,  .hemorrhages  at 
the  points  of  subcutaneous  injection,  nose  and  gum  bleeding,  blood. 

vomit  and  blood  stool.  j,  .  ; 

,  An  enanthema  is  re'vealed  between  the  3rd  and,  4th  day  pf  "the  disease 
in  the  form  of  punctate  :  discharges  on  the  mucous  merabrahes  of  the  palate 
and  lower  lip;  it  has  a  great  diagnostic  value,  as  its  appearance  is  . 
preceeded  by  a  petechial  rash  on  the  skin  (A.  V.  Churilov,  S,  S, 
Rotenburg).  ,  .  .  '  .  .  .  . 

The  pinch  symptom  and  . KohohalOvskiy's  symptom,  indicating  chargee 
in  the  small  •vessels,  are,  as  a  rule,  positive  during  the  cri-tioal  stage. 

The  patient’s  condition' deteriorates  3n  the  beginning  of  the 
critical  stage  of  the  disease  and  becomes  serious  in  clinically  pro» 
nounoed  oases.  The  patient’s  mind  is  dLepressed.;' he  is  sluggish,  ^ 
apathetic,  annoyed  by  .se^vere  headaches,  sharp  pains  in  toe  waiftline  and 
abdomen,  thirst,  as  well  as  painful  nausea  and  ■yomitihg.  Occasionally  , 
he  lapses  into  delirium,  restlessness,  and  hallucinations;  a  complete 
loss  of  consciousness  is  observable  in  very  ill  patients.  The  patient ?S 
face  becomes  hyperemio,  his.  tongue  dry  and  coated. 

In  most  patients  toe  oardioyasbul^  sys^tem  may  be  characterized 
by  a  relati-ve  bradycardia,  a  moderate  reduction  of  toe  maximum  arterial 
pressure,  as  well  as  muted  heart  tones.  The  heart  is  seldom  enlarged 
(N.  I.  Ragoza,  G.  M.  Tsygankov)c 


94  - 


No  siibstantial  changes  are  noted  in  the  Tespiratory  organs. 
Bronchitic  symptoms  are  fotmd  in  the  lungs. 

3?he  digestive  organs  are  subjected  to  considerable  changes.  The 
tongue  is  dry  and  covered  with  a  thin  grayish  or  ^eenish  coating 
(a,  V,  Churilov),  the  pharynx  is  highly  hyperemio,  ^d  occasional 
bleeding  is  observed  in  the  gums.  Ah  unpleasant  odor  of  puirid  blood 
comes  from  the  mouth.  The  vomiting  observed  from  the  .very  first  day  of 
the  disease  continues  throughout  the  fever  period,  dccasionally  beocxaing 
uncontrollable.  In  s one  oases  blood  stains  are  found  in  the  vomiius , 

The  Complete  lack  of  appetite  is  accompanied  by  the  developnent  of  an 
intense  thirst.  In  addition  to  vomiting,  the  patients  are  also  very 
much  annoyed  by  hioouping  which,  according  tp  A.  V,  Churilov,  is 
observed  in  one  third  of  the  cases,  Abdominal  pains  of  no  definite 
localization  are  a  substantial  and  occasionally  major  feature  of  the 
febrile  stage  of  the  critical  pBriod,  The  stool  is,  as  a  ri^e,  retained^ 
Evacuation  occasionally  increases  to  5  'tiioes  a  day  and  becomes  ^ 
sanguinolent, 

In  the  majority  of  oases  the  liver  and  spleen  are  hot  enlar^d. 

Distinct  patholbgibal  changes  are  observed  in  the  kidneys.  The  , 
oliguria  sometimes  develops  into  a  full  anuria.  The  specific  gravity  of 
the  urine  drops  to  1,010-1 ,002,  Albuminuria  develops  oh  the  5th  or 
6th  day  of  the  disease.  The  number  of  erythrocjrtes  fpund  in  the  urine  , 
is  so  large  that  it  often  takes  on  the  color  of  meat  swill  ^ic7. 

Special  vaouolized  cells  and  occasionally  the  first  '‘fibrinous''  . 
cylinders  appear  in  the  urine  at  the  end  of  the  fever  period, 

m  some  of  the  oases  mehingeal  S3niiptoms  are  found  in  the  ,  ,  , 

nervous  system,  :■ 

Thus  the  febrile  stage  of  the  critical  period  is  characterized 
byj  . ,  .  , 

1)  a  hi^  temperature; 

2)  symptoms  of  hemorrhagic  diathesis;  / 

3)  a  jEronomoed  toxicosis  and  the  affection  of  the  central 
nervous  system; • 

4)  manifestations  on  the  part  of  theniigestive  organs; 

5)  changes  in  the  kidifeys  Which  in  this  particular  period  do 
not  play  a  leading  paid;  in  the  Clinical  picture. 

Between  the  4th  and  9'fch  days  after  the  onset  ctf  the  disease,  the 
temperature  drops  to  normal  and  the  seoondii  afebrile,  stage  of  the  critical 
period  sets  in,  , 

2,  The  afebrile  stage  of  the  critical  period  continues  until  the 
recovery  period,  which  is  first  symptcmiized  by  polyuria.  The  major 
indication  of  this  stage  of  the  disease  is  a  growing  disfunction  of  the 
kidneys. 

Despite  the  falling  temperature,  the  patient's  condition  does 
not  improve;  occasionally  it  even  becomes  mcxre  aggravated.  The  patients 
remain  sluggish  and  axe  troubled  by  nausea,  vomiting,  and  hiccuping;  the 
appetite  is  absent  and  the  headaches  dO^hot  stop;  the  pain  in  the  abdomen 
and  waistline  continueSo  ,  V 


The  patient's  appearance  iindergbes  a  ohan^«  The  hypei’emia 
disappears  frdm  the  face,  hut  the  conjunctiva  of  the  eyelids  ^d  sclera 
remain  bloodshot.  The  skin  on  the  body  remains  pale  and  dry  and  the 
face  tates  cn  a  "lusterleSs”  hue  (N.  I»  Ragoza,  G.  M»  Tsygahkov). 

The  s^ptoms  of  hemorrhagic  diathesis,  so  typical  of  the  febrile  stage 
of  the  critic^  period^  are  subjected  to  a  reverse  development  but  are 
still  noticeable  (rash,  dtsoharges,  bleeding,  etc.).  Profuse  nasal, 
uterine,  and  intestinal  bleeding  may  develop  also  after  the  tempemtiirS 
has  dropped  (A.  V,  Churilov)* 

AS  has  been  pointed  out  above,  the  major  symptoms  of  this  period 
are  determined  by  the  severe  affection  of  the  kidneys.  The  severe  pain 
in  the  waistline  and  positive  Pasternatskiy's  symptom  remain,  The 
patients  urinate  very  little  and  a  complete  anuria  is  sometimes  obaerved. 
The  quantity  of  albumin  in  the  urine  fluctuates  from  traces  to  24°' 

The  most  pronounced  albuminuria  noted  in  the  last  days  of  the  febrile 
period  remains  also  in  the  first  days  following  the  temperatvirs  drop 
and  then  rapidly  disappears.  Between  the  9th  and  13th  day  Of  the  diseaca 
most  of  the  patients  reveal  only  traces  of  albumin  (M.  I.  Bunayevskiy). 

Small  qjiantities  of  leuoooytes,  hyaline  (^lindera,  and  , 
erythrocytes  (microhematuria  and  occasionally  maorohematuria)  are  found 
in  the  residue  of  the  urine 8 

A  characteristic  feature  of  the  urine  residue  are  the  unique 
large  epithelial  "vacuolized  cells"  occ\arring  in  the  form  of  oonoentxaticr. 
as  well  as  the  Special  “fibrinous"  cylinders  resembling  oeraoeous 
(^rlingers  but  exceeding  them  in  size  laid  ooveo^ing  Several  visual  fields 
of  the  microscope  (M,  I.  Bunayevskiy).  These  cylinder’s  appear  when  the 
albuminuris  is  at  its  highest  level  and  occur  most  frequently  betvreen 
the  10th  and  12th  day  of  the  disease. 

The  severe  disruptions  of  the  kidney  ftniotions  are  responsible 
for  the  development  of  more  or  less  pronounced  hremic  symptoms  which  are 
associated  with  increasing  azotemia.  The  patients  reveal  a  typical 
bad  breath,  nausea,  vomiting,  drowsiness,  a  dull  mihid,  occasional  skin 
itching,  and  a  higher  arteriai  '^essure.  Such  a  severe  condition  usually 
continues  for  a  week;  in  fav^able  cases  the  symptoms  of  uremia  disappea?: 
in  ^oportion  to  the  increasing  diuresis* 

The  amount  of  residual  nitrogen  in  the  blood  increases  from  the 
first  day  of  the  febrile  period  and  reaches  a  maximum  (60-200  mg^)  3n 
the  first  day  of  the  falling  temperature.  The  residual  nitrogen 
decreases  with  the  increasing  quantity  of  urine  and  reaches  the  norm 
between  the  ISth  and  22nd  day  of  the  disease  (6.  M.  Tsygankov). 

Cases  of  renal  eclampsia  are  ocoa.sionaily  observed. 

A  distinct  bradycardia  and  a  reduction  of  arterial  pi^essure 
(mostly  a  maximum)  are  observed  in  most  Cases  of  the  disease  in  tbe 
oardiovascular  system.  A  temporary  increase  in  the  arterial  pressure 
is  observed  only  in  oases  of  uremia.  The  heart  is  occasionally  enlarged 
(mostly  toward  the  left),  and  its  tones  axe  muffled.  An  eleotrooardiograa 
reveals  profound  changes  of  the  myocardium  which  are  expressed  by  a 
reduction  of  ail  waves  (W.  I.  Ragoza^  G,  M»  Tsygankov). 


No  substantial  changes  are  observed  in  that  period  in  the 
respiratory  system* 

The  digesti’'re  organs  reveal  the  following  symptoass  lack  of 
appetite,  a  dry  tongue,  and  a  growing  thirst,  but  the  frequent  nausea 
and  vomiting  prevent  its  quenching.  Hiccuping  continues  to  exhaust  the 
patients.  The  abdominal  pains  do  not  stop  and  the  stbol  is  mostly  . 
retained,  but  Occasional  diarrhea  is  obseirved  (N,  I,  Eagoza,  G,  M. 
Tsygankbv).,. . 

Thus  the  second,  afebrile,  stage  of  the  critical  period  is 
characterized  by s  : 

1)  normal  or  low  temperature I  ’ 

2)  a  profound  disruption  of  the  kidney  function  with  a  more  or 
less  pronounced  symptoms  of  uremiaf 

3)  a  pronounced  intoxication  and  an  aggravated  condition  of  the 
patient} 

4)  Symptoms  revealed  by  the  digestive  organs  (abdominal  pain, 
vomiting,  nausea,  hiccuping). 

Between  the  4th  and  6th  day  of  this  stage  the  condition  of  the 
patients  begins  to  improve.  The  pains  Subside,  nausea  and  hiccuping 
cease,  the  diuresis  increases,  and  the  pathologicaT  admixtures  in  the 
urine  disapuear.  Finally,  the  daily  quantity  of  urine  exceeds  the  norm 
(l»5  litears);  that  day  marks  the  beginning  of  the  recovery  period 
(No  I,  Eagoza,  6,  M,  TSygankov). 

In  hemorrhagic  nephrosonephritis,  just  as  in  the  other  hemorrhagic 
fevers,  the  recovery  period  is  characterized  bj^  a  lengthy  and  very  slow 
restoration  of  the  capacity  for  wor'k,  A  pronounced  polyuria  remains 
up  to  20  days  and  then  gradually  diminishes.  The  fbnotional  kidney 
tests  made  in  that  period  indicate  a  leggtiy  disruption  of  the  kidney 
function  (a  secretion  test,  and  concentration  test  by  the  Zimnitskiy 
method)}  the  restoration  period  of  the  kidney  functions  is  protracted  to 
1-3 -moiaths. 

The  patients  also  feel  weak,  perspire,  and  reveal  symptoms  of 
cardiovascular  insuffioienoy  for  a  long  time.  After  recovery,  the  kidney 
functions  are  completely  restored}  no  development  into  chronic  forms  of 
the  disease  has  been  observed. 

The  blood  picture  (according  to  I.  Dunayevskiy).  The  changes 
in  the  erythrocytes  axe  insignificant  and  consist  of  a  moderate 
hypochromic  anemia  which  is  most  pronounced  during  the  critical  stage 
period, 

Distinct  ahd  quite  oharabteristxo  changes  are  observed  in  the 
leucocytes.  Typical  bf  the  initial  penficd  of  the  disease  is  a  leubopenia 
with  a  sharp  stabnucleac  shift  of  neutrophils  ahd  a  induced  nui&ber  or 
complete  absence  of  eosinophils.  The  blood  picture  changes  begihniirg 
with  the  5th  day  of  the  disease.  There  develops  ah  intense  leucocytosic 
and  a  neutrophilia  with  a  characteristic  "motley*  shift  (stab-nuclear,  ' 
immature,  myelocytes  and  occasionally  promyelocytes  and  myeloblasts), 
and  a  large  quantity  of  plasmatic  cells  appears}  the  number  of  lymphocytas 
is  reduced  to  10-20^, 
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At  the  end  of  the  febrile  period  the  number  of  leucocytes  becomes 
normal  Or  sli^tly  increased,  the  mentioned  changes  of  the  leucocgrtic 
formula  develop  in  a  reverse  direction  and  monocytosis  _  sets  in.  ^  _ 

The  number  of  thrombocytes  in  the  fever  Pf 
between  70,000  and  80,000  per  1 5mm,  and  goes  up  to  320,000  J  ^  “ 
the  recovery  period.  GSie  duration  oE  the  hemorrhage  (acoor^g  to^ 

Duke)  is  4-6  minutes,  a  beginning  of  the  blood  coagufetion  ( accor^g 
to  Burket)  is  3-4  minutes  and  the  end  4~6  minutes*  The  erythrocyte 

in  the  fehxile  period  is  not  h^  gd 
fluctuates  between  5  and  15  mm  per  hpuri  as  a 

16-70  mm  per  hour  in  the  afebrile  period  of  the  critical  stage  and 
during  the  recovery  period,  ,  ’ 

The  clinical  ef  hemorrhagic  nenhrosonephrltis.  There  ^e  _ 

4  basic  forms  of  hemorrhagic  nephroaonephritis,  according  to  h,  I.  Ragosc 

and  G.  M,  Tsygenkov,  .  r  m  ‘ 

1,  A  toxic  infectious  form  occurring,  according  to  G.  M. 
Tsvgankov,  in  55?^  of  the  cases  does  not  end  in  death,  ^d  is  symptomize  . 
by^leneral  toxi-infectious  manifestations  accompanied  by  moderate 

change  nephritic  form  occurs  in  34?^  of  the  oases,  it  is  leteal 

(in  about  10^)  and  characterized  by  a  severe  affection  of  the  kidneys^ 
developing  against  the  background  of  hemorrhagic  diathesis,  pronoun^d 
toxicosis,  and  changes  in  the  nervous  system,  gastirointestinal  tract, 

and  blood*  W 

3,  The  gastrointestinal  or  abdominal  form  occurs  ^  7f»  of  the 

cases?  it  is  lethal  in  245^  and  is  manifested  as  an  acute  infeotious 
entertocolitis,  acute  gastritis,  or  even  acute  abdomen.  ^  ^ 

The  changes  in  the  gastrointestinal  tract  are  symptpmized  by, 
pronounced  toxicosis?  hemorrhagic  diathesis?  affection  of  the  kidneys, 

ne3r7'Oiis  systenij  and  blood#  .  .  w  ^ 

4,  The  meningo-encephalitio  form  is  observed  in  47»  of  the  cases 

and  is  lethal  in  Wo»  form  of  the  disease  is  sympt^ized  by  ^ 

nephritic,  hemorrhagic,  and  other  changes,  but  the  principal  fonns  of 
the  disease  are  those  of  meningoencephalitis  developing  in  the  second  ^ 
half  of  the  fever  period  or  after  the  temperature  has  dropped  to  normal. 

Proanosis.  The  average  mortality  in  hemorrhagio  nephrosonephritis 
according  to  N.  I.  Ragoza  and  G,  M.  Tsygankov,  is  5-1  5® 

borne  in  mind,  however,  that  the  prognosis  is  largely  detemined  by  the 
clinical  form  of  the  disease,  as  the  mortality  fluoteates  from  0  to 

■  aH,  depending  on  the  form,  L  1  w  .  i,.  a 

•  -  The  capacity  for  work  is  restored  very  slowly  and  the  average  . 

loss  of  working  per  patient  is  between  5  and  6  weeks. 

No  residual  symptoms  are  observed  after  reopyery. 
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Diagaosi3«  As  H.  I,  Bagoza  and  G.  M.  Tsyg^iov  point  out,  the 
c3.inical  course  of  hemorahagic  nephrosonephritis  is  fairly  typical,  and 
that  makes  it  easy  to  differentiate  it, from  other  iiifeotipt^  diseases. 

In  its  initial  period  ('before  jtW;  .appearance  9f  |iep^ 
diathesis)  hemorrhagic  nephrosonephritis  iS  similar  to  typhvS  end 

: :  ladeed#  the  appearance:  of  the  patient,  the  pronotoced  maMfestetions 
of  a  generalized  intoxication,’  tBe  Involvement  of  system  in 

the  process  and,  finally,'  'the^peteohial  enanthe!m,'  combine  ^ to  resemhle^^^^,^^^ 
the  picture  of  earaiithematous  fever.^ -  But  the  unipue  epidemiDlogioal 
prereptiisites  for  typhuOj  its  sub^apute  dsyslop^s^^t,  tite  predominance 
of  headaches  over  all  the  other  oomplaints,  symptoms  of  stimulatibn, 
the  early  enlargement  of  the  liver  and  spleen,  the  absence  of  the  ^ 
Pasteihatskiy  symptoin, ''aa-iwell.  asj:the  laboratca^  data  Cneutrophilio 
leucocytosis  and  monocytosis)  and  a  serological  diagnosis,  make  it  . 
possible  to  distinguish  hemorrhagic  nephrosonephritis  from  typhus 
without -"any  difficulty*.:. ^  .'i  . 

Epidemic  influenza,  ;which  is  still  noTC  similar  to  the  initial 
period  of  hemorrhagic  nephrosonsphritist  M c^l®^jP3it  pn  the  hapiS  Of  a 
negative  Pastematiskiy  symptom,  the  presence  of  vuaique  headaches,  '  ,  , 

pain  in  the  arcus  Superoiliaris  and  the  mo'yhng  eyeballs,  and  in  absence 
of  such  intensive  pain  in  the  waistline  ^d  abdomen  as  noted  in  infl^r'ia. 
The  difference  between  the  epidemiologicai  data  of  bpth  diseases  and  , ; 
those  of  a  serological  diagnosis  make  it  ppssible  to  identify  the 
disease.' wilix:  certainty*  r-  .-f  , 

In  its  initial  period  hemorrhagic  nej^osoneidinitis  resembles  t-:,o 

anicteric,  leptospirosis  occurring  in;^  the  Par  East*-  j.^at  disease,  has  a 
number  of  epidemiological  characteristics  (it  is  assoOiated  with  bathiiig 
in  pcmds,  working  in  marshy. fields,  .peculiar  seaspnal  ohacaoteristics, 
etc.);  it  .is  chaxaoterized  by  an  aai’ly ;  5 - 
spleen,  subicterio  solera,  pnd  pain  in  the  muspulus  ^gastro^^ 
pressed*  The  diagnosis  is  confirmed  by  the  data  a  ^b^bi'iclogiCal  ■ 

investigation  and  -a  simultaneou®  raaptipn  with  iysisagglutination. 

The  clinical  picture  of  hemorrhagic  nephrosonephritis  durSjig 
critical  stage  is  so  typical  that  the  disease  oan  he  diagnosed  without 

any  difficuliy*  Put  in^oases  with  prominent  gastrointestinal  sj^ptoms 

combined  with  the  muscular  proteotion..  of  the  abdomen  end  leucocytosis, 
the  disease'  may  resemble  .'.an  acute  -'abdcmom  developing  as  a  result  of  ..a  . 
perforative  appendicitis,  a  ^perforative  stomach  ulcer,  or  intestinal 
obstruotion.  :  C...yy:i  :■  'v, 

:  Such  diseases  as.  ani acute 'infectious  gloms^lonephritis  and  a 
diffuse'nephroscaiephritis:  mast  ocpasionally  also  be  ruled  out,  %  ? 

It  is  not  difficult  to  pinpoint  hemorrhagic  nephrosonephritis 
among  other  hemorrhagic  fevers,  ■  ^ ; 

The  Crimeah  hemorrhagic  fever  differs  from  hemorrhagic  ^ 
neprhosonephritis  primarily  by  its  endemic  area  (mostly  tbs  Par  East), 
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'bh3  rising  inoidfeiice  of  the  disease  in' winteriinis  j  a  liess  pTosiinent 
hemorrhagic  syndrome;  (hemorrhai^s,  eto<>')»  ienobo^osis  ^  the  blood 
observable  dtdrihg  the  critical ';perio&»  i^  most  of  all»  the  chafes 

in  the  kidixeys. ' ' ' '  ■ ' '  "  '  ' '  "  '  "  '  '  ■  . 

Unlike  hemorrhagic  nephroscaieidiritis,  the  Ctask  hemorrhagic  fever  ; 
is  observable  in  Western  Siberia  ahd  oocu^  in  t^  spring-euiMer-autumn 
period;  the  disease  is  ‘ootiparatively  mild;  the' hemorrhage 'syiuptoms  are 
less  pronounced  and  leucOpenia  is  noted  in  the  bloOd. 

It  is  characteristic  that  the  changes  in  the  kidneys  produced  by  - 
the  Omsk  hOmorrhagic  fever  axe  temporaijr^  and  axe  never 

aocompahled  by  uxemiai  a  peculiar  feature  Of  the  ^sease  is  the  freiiuent  ■ 
complications  in  the  I'lnigS;;:  ■  c  .  .  j 

A  final  diagnosis  of  a  hemorrhagic  nephrosonephritxs  is  achieved 
by  a  complement“fixati6n  reaction*'''  ' '■  ■  '  • 

laboratory  diagnosis^  A  laboratory  diagnosis  of  hemorrhagic  , 
nephrdsoneprhitis  eSn  be  made  by  -a  hOu^lement-fixation  reaction, 
neutral  reaction,  as  trail  as  -^y’ isolating  the  virus  from  the  ipatient’s  - 
blood. 

Of  practical  importance  from  a  clinical  point  of  view  only  is  ; 
the  complement-fixation  reaotihnj  which  is  used  for  finding “antibodies  ' 
in  blood  of  the  patients  add  Oonvale scents  and  produces  positive  results 
after  the  end  of  the  first  week  of  the  disease*'^^'  - 

There  are'  indications  that  the  ccmplement^fixatiofe  reaction  ^in 
cold  temperature)  can  be  used  for  find^g  antigens  in  the  patient^  s 
blood  and  produces  positive  results; ih  this  case;  dicing  the  first  5 
days  of  idle' fever.  y'  ■  y-\  yy;;;';';*''';  "': yj''' 

The  yinis-rieutraiiz  reaction  is  laade  with  a  serum  of  ^ 

convalescents  or  former'  patients  ie  important  als  Of  or  a  retrO-'.  \  ■ 

S]^ctive  diagnosis  or  other  research  purppSeSi  ;  y  ; 

The  isolation  of  the  Virus  f^^  patieht’s  blood  or  ^  urine  is 

now  used  for  research  purpOseS  Mily  aiid  not  for  a  practical  - diagnosis  :: 
of  the  disease.  ^ 

T3?eatmerit.  AocOrdihg  tO  the  data  Of  A*  V,  Churilov  and  S.^S. 
EotenbuTg  and  certain  American  inveSti^t ions  made  in  Korea  (1955) » 

the  serum  of  convalescents ‘pobved  ineffective  in  the  treatment  of  hemori*- 
hagio  heprhoeonephritis.  N.  i,  Ragoza  and  G.  M*  TSygankov  nevertheless 
believe  that  sero-therapy  is  a  promising  method  of  treatment.  Accord-  > 
ing  to  S,  Li  Glazunov  (1954)»  the  of  blood  plasma  from -Oonvalesoing 
patients  in  7  serious  oases  of  the  disease  in  Kalinin  oblast  produced 
good' OX' demising  results, ‘•J V,' ' '"'r' 

The  measures  used  in  the  treatment  Of  hemoirf hagio  iiephrosOn-  , 
ephritis  includes  immediate  hospitalization  of  .the  patients,  confining 
them  to  bed,  and  keeping  them  on  a  vitamin-rioh  flight  dairy  and  vegetable 
tiet.  Daily  trealment  of  the  oral  cavity  and  nasopharynx  is  also 
required. 


An  intravenous  introduction  of  ascorbic  acids  a  soaution 
of  sodium-chloride  s  and  an  i^ectioh  of  vitamin  K  are  recommended  for 
reducing  the  hemorrhagic  diathesis  <, 

A  large  intake  of  liquid  and  intravenous  injection  of  glucose 
combined  vrith  insullin  injections  should  be  prescribSd  against  acidosis 
and  intoxication. 

These  measures  also  prevent  the  development  of  dehydration. 

Narcotic  and  bromides  should  be  used  against  persistent  vomiting. 
Cam^orj  caffieno;  and  ephedrine  axe  used  for  improving  the  tonicity  of 
the  cardiovascular  system* 

Baths  takai  in  38®  water  temperature  Bxe  helpful  against  general 
toxic  and  uremic  manifestations,  as  well  as  persistent  pains.  The 
development  of  uremia  calls  for  continued  glucose-insulin  therapy  and 
may  require  anme  blood-letting, 

intravenous  injections  of  a  1C^  solution  of  calcium  chloride  in 
10  ml  doses  axe  helpful  in  case  of  anuria. 

Oxy^n  therapy  (50O-6OO  om5)  may  be  helpful,  in  addition  to 
blood-letting  and  glucose-insulin  therapy,  in  case  uremia  is  accompanied 
by  the  development  of  a  meningo-encephalitic  picture. 

The  glucose-insulin  therapy  should  be  continued  in  the  recovery 
period  when  polyuria  develops  and  thirst  persists;  the  patient  should 
oe  confined  to  bed  and  continue  his  dairy  and  vegetable  diet,  but  the 
total  food  and  calorie  intake  may  be  increased. 

In  the  toxic  infectious  form  of  the  disease,  confinement  to  bed 
should  last  10-12  days  after  the  temperature  has  dropped;  in  the 
gastrointestinal  form,  12-15  days;  and  in  the  nephritic  form,  20  days  ani 
more  (N.  I,  Ragoza,  0,  M.  Tsygankov), 

Bhrophv laxls .  In  case  of  an  outbreak  the  p>atients  should  be 
isolated  and  hospitalized.  The  people  surrounding  the  p)atient  should 
oe  under  observation  for  20  days*  If  the  disease  is  discovered  among 
people  xiving  in  a  camp,  it  is  advisable  to  move  the  camp  to  a  place 
free  from  rodents. 

The  prophylactic  measures  should  be  designed  to  fight  rodents  and 
protect  people  from  contact  with  rodents  and  their  parasites. 

The  measures  to  be  taken  against  the  rodents  should  include  the 
axtermination  of  various  types  of  field  voles,  field  and  forest  mice, 
as  well  as  household  rats  and  mice  whose  participation  in  the  transmission 
of  the  virus  to  man  is  assun^d  by  a  number  of  researchers. 

^  The  measures  designed  to  protect  the  population  from  contact 
with  rodents  and  their  ectoparasites  under  field  conditions  includes 

1)  the  selection  of  camping  sites  not  inhabited  by  rodents; 

2)  the  destruction  and  poisoning  of  the  rodents*  burrows; 

3)  the  selected  camp  sites  should  be  cleared  of  weeds,  grass, 
underbrush,  wind-fallen  trees,  etc*; 

4)  e.  ditch  should  be  dug  around  the  camp; 

5)  keeping  the  foodstuffs  in  places  inaccessible  to  rodents; 


ns 
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6)  the  treatment  of  the  area  with 'DDT  or  hexachlormej  ^ 

7)  the  ’teeaimeht  of  the  exposed  bpdj^  a^hs  with  tick  and  ihaeot 

repellents  (dimethyl  phthalate).  .  ‘  -  . 

Specific  prophylactic  meastifes  against  hesporfha^p  nephrosoftephrx 
have  hot  been  developed.. 


CGyiPiiBAl'xV^  OdARACl’Ei'iloi'ICS  OF  JuMOItHiiAulC 
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Gamasidae-type  ticks  and 
fleas.. 
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of  specific- broncho-  pelvis  are  observed  as  i  severe  pains  in  the  loin, 

pneimonia.  Ihe  liver .  well  as  uterine  and  aural  a  positive  Pastematskiy 

and  spleen  are  not  I  bleeding#  symptom*  oliguria, 

usually  enj.xcged*  '  i  }  elbu'ainuT-ia,  an3  hematoria 
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Characteristic  1  Omsk  hemoi^hagio  fever  I  Crimean  hemorrhage  fever  !  HemoCThagio  nephrosonephritis 
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ROCKT  MDUSimiN  SPOmD  FEVER 

Dftf-r-iitlnn.  The  Rocky  Mountain  spotted  fever  is  a  unique 
acutely  febrile  disease  of  a  riohettsial  nature,  endemic  to  the 
American  continent  and  characterized  by  nattoral  foci*  Rooky  Mountain 
fever  belongs  to  a  spotted  fever  j^bup  which  includes  also  such  diseases 
as  Marseilles  fever,  Horth  Asian  tiok-bome  spotted  fever,  vesicular 
riskettsiosis,  and  certain  other  diseases  which  have  a  number  of  common 
features  and  are  transmitted  by  ixodio  ahd  Gamas idae-type  ticks. 

History,  Known  to  doctors  for  a  long  time,  the  Hocky  i“k)untain 
spotted  fever  was  first  described  in  1899  "by  the  American  researcher 
I'iaxey,  who  referred  to  its  infectious  etiology. 

Between  I906  and  1909  that  disease  was  studied  in  detail  by 
Rickets,  \dio  isolated  the  causative  agent  and  established  the  role  of 
the  Bermanentor  andersohi  tick  in  its  transmission, 

A  detailed  study  of  the  agent's  morphology,  as  well  as  the 
pathomorpholy  of  this  rickettsiosis,  was  meide  in  19I6-I919  1>y  Wolbach, 

At  the  end  of  the  1920s  Parker  and  Spencer  used  infected  ticks  to 
develop  a  vaccine  against  the  American  spotted  fever.  An  egg  vaccine 
eventvially  developed  by  Cox  is  now  being  used  on  a  large  scale  in  the 
TJ,S. 

Etiology*  The  causative  agent  of  the  Rooky  Mountain  fever  is  a 
special  type  of  riokettsia,  Ixodoxenus  rickettsi*  or  as  it  is  frequently 
called  in  literature,  Riokettsia  rickettsi  CBnunut*  192?) »  representing 
typical  intracellular  parasites  which,  like  the  other  types  of  spotted 
tick  fever,  are  capable  of  affecting  not  only  the  cytoplasm  but  also  the 
cell  nucleus  (V/olbaoh,  1919)* 

The  agent  of  the  Rooky  Mountain  spotted  fever  belongs  to  the 
Rickettsia  family.  That  family  includes  the  riokettsia  whose  original 
hosts  were  the  ixodic  ticks.  The  best  known  types  of  riokettsia  have 
now  developed  into  parasites ,  within  the  organisms  of  warm-blooded 
animals  and  some  of  them  have  become  parasites  of  new  types  of  insects, 
fleas,  and  lice  (v.  M.  Zhdanov^  1953)»  ,  V*  M.  Zhdanov  classifies  the 
Riokettsia  famiiy  into  5  subspeciess  Rickettsia*  Ixodoxenus*  and 
GamaspgceniM.  The  Riokettsia  supsTjeoies  is  the  youngest  evolutionary' 
branch  consisting  of  the  2  causative  agents  of  epidemic  and  endemic 
typhus*  Thft  Ixodoxenus  subspecies  is  an  older  ptylogenic  branch  which 
gave  rise  to  the  Riokettsia  subspecies  (V*  M,  Zhdanov,  1955)  •  The 
representatives  of  the  Ixodoxenus  subspecies  ere  the  primary  parasites 
of  ixodic  tick  which  is  indicated  by  the  fact  that  they  are  found  in  the 
deeper  tissues  of  the  arthropods  and  by  their  ovarian  transmission  of 
the  virus,  whereas  the  Riokettsia  subspecies  is  found  primarily  in  the 
insect's  intestine. 

The  morphologically  described  microorganisms  are  characterized  by 
a  considerable  polymorphism?  they  represent  a  baoilliform  hcmogenous 


structure  small  bacilli  with  inclusions  of  ptoomatin  and  double  ^ 
lanceolate  forms  somewhat  resexobiing  small ;  in0uiaococc|.a ,  wh|n  l^alizea, 
ooncentraticms  of  tiny  formations  ih  the  nuclei.  The  size 

of  the  oausatiW  agent  varies  from  .200  ji  the  a^nt  cannot 

pass  through  bacterial  filters*  ;  ■  v  «  '  i  i.  i*i 

The  ricdcettsia  of  the  hpoky  Moimtsin  spotted  fever,  just  liKS 
all  the  other  riokettsia,  are  gr^-he^tive.  When  bplored  by  the 
Romanovsky-Giemsa  method,  they  t^e  on  a  violet  hue  j  thp  Castened 
method  produbes  a  light  blue  color,  and  the  Machiavelli  method  a  red 
color.  .  It  may  be  assifl^d,  by  analog  With  Other  types  of  riokettsia, 
that  the  same  color  pan  be  produced  also  by  the  Zirodowkiy  method.. 

The  latter  method  miey  be  brief  ly  described  as  fbllp^s  a  thin  l^er  of 
the  material  is  spread  over  a  glass,  dried  in  the  aih  and  fixed  over 
the  flame  of  the  biafner.  .Diluted  carbolic  fuohs in  is  then  poured  over 
the  preparation  and  is  used  for  coloring  in  the  course  of  5  minutes. 

The  preparation  is  then  washed  off  with  water  add  .rapidlir  differentiated 
(l-5  seconds)  by.  immersing  it  in  a  vessel  with  a  mild  solution  of  one 
of  the  organic  or  mineral  acids  listed  below  (0«1^  solution  of  acetic 
acid;  0*9?^  solutiwi  of  citric  acid;  0«5  ^  solutibn,  of  tartaric  acid; 

0,01^  solution  'hydrochloric  'acid).  The  preparation  is  then  washed  with 
water  again  and  colored  for  10  seconds  with  a  0.^  solutim  of 
methylene  blue*  ®be  preparation  is  then  washed  a  third  t^e'  with  water 
awri  dried  with  filter  paper*  Dy  this  method  the  fiokettsia,'  as  has  . 
already  been  pointed  out,  take  on  a  3ruby-red  dolor  aiid  the  cellulnr 
elements  a  light  blue  or  blue*  ,,  ,  ^  . 

The  antigenic  structure  of  the  American  spottpd  fever  rickettsia 
is  complicated*  Agglutination  and  pcmplement-fiXation  reaction,  as 
well  as  tests  on  the  oross-infeotioxi  pf  fepbvered  guinea  pigs,  reveals 
an  antigenic  relatibnship  between  the  agent  of  the  Rpckj^  Mbnntain  spottc... 
fever  and  the  riokettbia  -Hba  Mp.rflftiiles  fever  f  ixodoxenus  bpjioj^} 
and  the  North  Asian  tick-bbine  typhus  (licodoxenba  eibiripus)*  The  . 
Rooky  Mountain  fever  agent  oan  be  differentiated  ^rom  them  only  by  the  ^ 
titer*  The  spotted  fever  riokettsia  have  oommon  antigens  with  and 
proteus  and  less  often  with  )Cj^* 

The  a^ht,  just  like  the  other,  representatiyes  of  t]h.e  riokettsia 
group,  does  not  grow  in  artificial  nutritiye  media  wltbout  a  living 
tissue,  but  it  can  easily  he  cultivated  oh 'live  aud  irfected  tissues 

(Caxell  tissue  cultures  and  Gins ser  serimal  agar) ,  as  well  as  on  a  , 
chorioallantoic  membrane  and  in  yolk  sacs  of  developing  chiok«i 
embiyos*.  .The  latter  die  on  the  .4th-5th  day  after  the  i^eotipn* 

TyoVloyoy>«3  riokettsi  are  not  very  resistani  to  iimfavpr^^ 
of  the  external  medium*  when  heated  to  50°  they  die  within  a  few 
minutes;  when  dried  .at  rpom  temperature  they  are  dead  within  a  few  hourc. 
At  room  temperature  the  blobd  of  a  sick  guinea  pig  remains  contagious 
for  1  week,  and  In  a  refrigerator  fbr  2  weeks*  The  agent  is  no  less  ; 
sensitive  to  the  affect  of  ordinary  disinfectant  aolutiohs  (Cox,  1952). 
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To  preserve  the  virus,  it  is  reconmiended  that  the  train  or  spleen 
suspension  of  the  infected  animals  be  kejjt  in  chemically  pure  glycerin 
in  sealed  ampules  at  low  temperalures  (dry  ice).  Under  such  conditions 
the  e.gent  can  retain  its  effectiveness  up  to  a  year. :  . 

Qf  the  experimental  animals,  guinea  pigs  are  the  most  sensitive 
to  the  rickettsia  of  Rooky  Mountain  feyerj  they  can  be  infected  both 
by  the  parentarel  introduction  of  virus-containing  material  and  by  the 
bites  of  infected  ticks.  It  should  be  borne  in  mind,  however,  that, 
depending  on  the  virulence  of  the  yinis  strain,  the  clinical  pictxire 
may  vary  from  an  asymptomatic  course  to  forms  end^g  in  the  death  of  the 
animals.  In  the  case  of  a  pronounced  infection  caused  by  the  bite  of 
a  tick,  the  incubation  period  fluctuates  on  the  average  of  from  5  to  7  , 

days,  and  in  the  case  of  an  intraperitoneal  introducti^  of  infected 
blood  from  2-5  to  6-10  days.  The  duration  of  the  incubation  period 
depends  primarily  on  the  yirulenoe  of  the  strain.  The  fever  attack 
following  the  incubation  period  lasts  7-10  days,  during  which  the  temper¬ 
ature  cusrsre  remains  at  a  40-41°  level.  One  of  the  first  symptoms  of 
the  American  spotted  feyef  in  male  guinea  pigs  is  a  swelling  and 
reddening  of  the  scrotum  appearing  on  the;  5rd-4th  day  of  the  fe^ver 
regardless  of  the  method  of  infection.  The  scrotal  reaction  may  be  / 
accompanied  by  necrosis  in  the  formation  of  scabSo 

It  should  be  borne  in  mind  that  the  scrotal  jihenpmenon  may  be 
absent  during  the  introduction  of  certain  strains,  Reoroses  and  scabs 
ere  frequently  observed  also  on  thie  legs  andears  of  the  sick  animal. 

The  mortality  of  the  guinea  pigs  infected  with  the  rickettsia  of 
Rooky  Mountain  fever  may  fluctuate  from  0  to  50-1 The  recovered 
animals  acquire  a  stable  iimunity  to  later  infections, 

A  pathohistologioal  investigation  of  the  animals  which  died  Or 
were  killed  during  the  critical  fever  stage  establishes  the  presence  of  . 
thrombonecrotio  endangiitis.  The  rickettsia  axe  found  primarily  in  the 
endothelial  and  muscular  cells  of  the  affected  VesSei  areas. 

The  blood  or  an  emulsion  of  the  animal's  spleen  taken  during  the 
critical  fever  period  is  ordinarily  used  for  further  tests. 

Thou^  little  susceptible  to  the  causative  agent,  rabbits  may 
also  reveal  a  scrotal  reaction  and, aural  necroses. 

VIhen  infected  by  ordinary  methods  i  rats  and  mice  go  throu^  1'^  , 
disease  without  symptoms.  In  the  cease  of  intranasal  infection,  the 
mice  develop  a  specif io  pneumonia  with  an  accumlation  of  rickettsia  in 
the  lung  tissue. 

The  clinical  picture  of  the  Rooky  Mountain  fever  in  monkeys 
resembles  that  of  the  disease  in  man  and  may  be  accompanied  by  a 
characteristic  rash. 

Epidemiology.  Before  the  end  of  the  1920s  it  was  believed  that 
the  Rooky  Mountain  spotted  fever  was  confined  ohly  to  the  mountains  cf 
the  north-western  areas  of  the  U.S,  But  in  later  years  the  outbreak  of 
the  disease  was  recorded  also  in  a  large  number  of  other  places.  More¬ 
over,  certain  diseases  long  since  ccca’.rring  in  certain  countries  of 


Sputh  American  and  described  by,  various  Iccf-l  names,  elsp  proved  tc  be 

tile  spotted  fever.  The  ^obia  fever  ih  Goiombia  and  tte,  . 

exanthematous  typhus  in  Brazil,  etc,,  may  be  cited  as’ examples ; 
prevalence  of  endemic  foci  of  spotted  fever  pan  npw  be  described  ab. 
follows*.,  , 

V  Bn  the  Brdted  States,  cases  of .  tlte'  diae^e  have  he.en  recorded  ih  , 
almosi  ail  states  with  ^e  exoepticn  of  ,feine  ^^d^  je^ont^^^  .  ,  ;  ,  ,  " 

. ,  ;  In  Canada  ttie  sources  pf  the  , disease  are  ,  fouh 
Columbia,  Alberta,  and  Saskatohewarr  provinces.  ^  V,  . 

Spotted  fever  .pocurs  also  in’  the  western  and  central  paHs  ef  Mexico, 
in  Brazile  (Sac  Paulc,  Rio,  %  .Janeiro,,  an^  Minas-Geraes  states),  . in  . 
Colombia  (Cundiimmarca,  Santander)  and  probably  in  Venezuela. 

:  The  annual  .inoidenoe  of  spotted  fever  is  compafatively  low.  The 
average  number  of  cases  recorded  annually  in  the  U.S,  is  about  500.  Six 
hundred  a»d  sixtyrthres  oases,  of  Ihe  disease  were  dia^osed  in  Brazil 
between  1929  and  1942,  and  only  12  cases  in  Canada  in  20  years  (1919- 
1939).  :•  -  •:;■■■  ^ ' . . : • ■: 

;..The  location  of  the  .reservoif  of  the  virus  ip  nature  among  . 
mammals  stili  rMains  ah  open  question.  It  may  be  assumed  that  ^  - 

wild  rodents  sei^  as  a  reservoir  and  sbiffce  of  infection  for  t^^^^ 

This  is  confirmed  by  the  fact  that  most  of  the ,  rodents  ih’  Npfth  America  , 
are  susceptible  to  the  agent  of  the  Bpbky  Mpuhtaih  fever.  Moreover,  .  . 
an  immunity  to  the  ihfeotion  is  found  in  certain  rodents  (squirhels,’^ 
manaots).  This  shows  that  they  have  gone  thrbugh  a  behtain  form  of  the 
disease  paired  by  this  agent.  The  aasiuaptions.  that  the  rbservoir  of 
the  virus  is  fouhd  among  mam^^  jT«tify  the  efpsriii^nts  designed  to 
determine  the  sehsitivil^  of  certain  animals  to  the  causative  agent  bf  -’  :  , 
the  spotted  fever.  Thus  the  i^vestl^tions  ha^ied  out  in  Brazil  showed 
that  dogs  are  hot  only  sehsitive ,  to  the' :ihfeOtioh  by  the  spotted-fever 
agent  blit  are  also  ii^e'bted  uhder  hatiffal  bonditiohs  "  The  same  .ihybsti-  , 
gatiens  established  the'  natural  ihfecti'yi  bf  .opossums,  Complemeht- ; 
fixing  antibodies’ !with  respect  to  spotted  fever  riokettsia.Jwere  ,  ^ ,  , 

revealed  by  a  titer  test  iri  dp^j  fjeaes,*;^^  rapobons  in  New  fork  states 
Of  some  interest  is  the  f  aot  that  .the  dissemination  of  spotted  fever  in 
the  U.  C.  obrtespohds  exactly  to  the  zone  inhabited  by  a  pertain  type  cf 
gray  rabbits.  Worthy  of  attention  among  the  other  North  American  , 
mammalian  animals  presumed  to  i^intain  the  infection  are  the  t3:ee 
squirrel,  ®how  jrabbit,  the  large  North  American  hare,  the  phipniunk, 
marsupial  rat,  forest  rat,  meadow  mouse,  perVihe'  mousb,  weasel, and  " 
marmot.  .Until  recently,  -however,  natiioaliy  infebted  animals  were  .hot 
found  in  the  U.S.  Only^-oo-oe  was  the, virus  of  the  spotted  fever  . 
rickettsia  ispiated  frob  a  m  rat,  but  it  iras  lost,  before  there'  /  ’ 

was  a  chance  to  study  it  in  detail.  Moreover,  Gauld  and  Meissa  i  l954)  v  :  : 
isolated  a.  rickettsial,  straia  from  one  of  .65  meadow  nice  ' 

it  as  the  oausativejagent  of  the  ®opky  Mountain,  fever  ,  a£“ter  a  thorough 
investigation,  ,..  V^i  ^  1  '  ' 
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The  soTirce  of  the  inf ectim  may  reside  also  iii  certain  agricultural 
animals.  For  example »  a  mild  rickettsial  infection  can  he  re^oduced 

hy  infecting  sheep.  . 

Thus  the  range  of  the  mammalian  animals  suspected  tc  be  the 
reservoir  of  the  spotted  fever  virus  is  very  wide.  Experiments  have 
shown  that  the  majority  of  the  presumed  hosts,  when  infected  with  Eocky 
'^otmtain  fever  ricbettsia,  go  through  an  asymptomatic  infection  without 
any  visible  pathological  changes  or  temperature  reactions  but  retain  the 
agent  in  their  organism  for  a  long  time. 

The  bite  of  a  carrier  tick  is  the  principal  cause  of  human 
inf ection  under  natural  oc»ditions,  but  the  possibili^  of  contracting 
the  disease  throu^  the  contact  of  infected  material  (for  example,  the 
liquid  of  crushed  ticks)  with  the  mucous  membrane  or  skin  should  not  be 
excluded.  Ei^rimsnts  with  animals  have  shown  that  the  infection  can 
take  place  when  the  ricbettsia  comes  in  contact  with  the  conjunctiva  or 
even  with  uninjured  skin  (Spencer  and  Parker,  1930). 

The  excrements  of  the  ticks  also  contain  riokettsia,  but  the 
latter  asre  apparently  considerably  less  virulent  than  those  contained 
in  the  tissues  and  are  incapable  of  causing  the  disease  when  coming  in 
contact  with  uninjured  skin,  llried  excrements  rapidly  lose  their 
infectivity,  and  the  infection  by  such  materials  throu^  the  respiratory 
tracts,  as  is  the  case  in  tyitous,  is  not  very  jafobableo 

The  transmission  of  the  agent  from  man  to  man  has  not  been  observ.,. 
and  the  patient  is  therefore  not  dangerous  for  the  surrounding  people. 

Ticks  are  the  principal  natural  reservoir  of  the  virus  for  this 
type  of  rickettsiosis  in  view  of  their  capacity  to  transmit  the  agent  to 
their  progeny  and  retain  the  virus  for  years. 

In  view  of  the  fact  that  the  ticks  are  both  the  reservoir  and 
carriers  of  the  v±rus,  the  epidemiology  of  the  Eocky  Mountain  spotted 
fever  is,  in  the  final  analysis,  determined  by  their  biological 
characteristics.  The  circle  of  ticks  participating  in  the  dissemination 
of  spotted  fever  is  fairly  wide  and  varies  according  to  the  geograjtoioal 
location  of  the  focus.  This  also  involves  a  change  of  certain 
epidemiological  patterns.  The  cjarriers  of  the  American  spotted  fever 
under  natural  conditions  are  various  types  of  ixodio  ticks.  People  are 
usually  attacked  l3y  the  adult  tioks» 

The  most  important  carriers  in  the  western  and  northern  states  of 
the  U*  S#  are  the  Dermacetrbx^us  andersoni  forest  tickS|  md  in  the 
northern  states  the  Bermaoentroxenitf  variabilis  dog  ticks.  The 
epidemiology  varies  accordingly.  Thus  in  the  western  states  the  majority 
of  oases  are  recorded  in  April-^  when  the  Dermacentor  andersoni  are 
most  active.  The  hipest  incidence  in  the  eastern  states  occurs  in  the 
summer.  The  majority  of  the  patients  in  the  west  are  adult  males 
(forest  rangers,  geologists,  hunters,  etd.)  \*o  are  most  frequently 
attacked  by  -faVio  Bftni>«.oftntQr  andersoni  ticks  whose  habitat  is  far  from 
inhabited  points.  Cattlemen  are  also  subject  to  tbe  disease,  as  this 
type  of  adult  ticks  parasitize  domestic  animals  found  in  pastures.  In 


the  east  the  professional  composition  of  the  patients  is  entirely 
^fferenbjf  with  womeh  and  children  aooorintlng  for  an  increasing  number 
of  oases,  .This  is  e^iained  by  the  fact  that  the  Bermaoentor  variabilis 
ticks -also 'live' ch 'dogs, 

The  following  ticks,  in  addition  to  the  above-mentioned,  were 
fotmd  to  be  spontaneously  infected  in  the  tr«S, :  Amblvo^a  amerioanum, 
Mblvemma  maculatum.  Amblvomma  caiennenSe,  Bermaoentor  oooidentalis » 

IgodoO  dantatus ,  ^lipiCephaluS  sanguineus.  Moreover,  the  infection  can 
be  spread  among  wild  rabbits  by  the  Ahemonhysalis  lenoris  palti^^  ' 

ticks  vMoh  do  not  attack  j^ople.  The  infected  animals,  in  turn,  become 
a  reservoir  which  is  then  used  as  a  source  of  infection  by  the  larval 
forms  of  Bermaoentor  and&rsoni  and  variabilj.s  ticks  (Parker,  Piokln, 
etOc,  195TJ*  ■ 

In  Canada  the  carrier  is  the  Bermaoentor  aadersoni  tick,  in 
Brazil  the  Ablvoiap.a  oa.iernensQc  Amblvomma  ovale,  Amblvomma  brasiliensisa 
Aablvcama  oooperii  lai  Colombia  t^e  Amhlyomma  caiennense «  iST^^xioo 
Shlpioephalns  sanguineus,  and  Amblvomma  na^jennense . 

The  capacity  for  transmitting  the  disease  was  proved, 'in  ' 
experimental  conditions,  also  in  the  case  of  a  number  of  ixodio  and 
certain  argus  ticks,. 

Thus  the  epidemiology  of  the  Pocky  Mountain  spotted  fever  fully 
justifies  its  classification  in  the  group  of  the  natural-fiiCUs  diseases; 

A  characteristic  epidemiological  feature  of  the  spotted  fever  is 
its  different  degrees  of  severity  in  different  source  areas.  Per  example, 
in  Montana  the  average  mortality  among  adult  patients  amounted  to  809^, 
whereas  in  Idaho  it  did  not  exceed  5?^,  ^he  difference  in  the  severity 
of  the  disease  revealed  in  various  Source  areas  of  the  UoS,  led  AmeriCar 
researchers  to  the  conclusion  that  2  geographically  differentiated  forms 
of  spotted  fever  exist  in  the  IJ.S.j  a  malignant  wasterh  form  peculiar 
to  the  northern  and  western  areas  with  the  Bermaoentor  ander sent  > 
tide  as  the  major  carrier,  and  a  benign  eastern  form  oocurrlag  in  the 
eastern  and  central  states.  But  the  latest  information  show's  such  view 
to  be  erroneous ,  .Lengthy  observations  of  the  foci  of  infections  Showed 
that  the  severity  of  the  diseases  is  subject  to  ocnsiderable  chants. 

In  the  above-mentioned  source  area  in  ^daho  (western  U4S,)  ,  tte" 
mortality  rate  of  spotted  fever  in  preVlouS  years  did  not  exceed  but 
later  rose  to  25-35^»  that  -is,  the  benign  soxrrce- developed  -ihto  a  '  ' 
malignant  one,  ‘A  comparieon  of  the  mortality  figures  between  the 
western  and  eastern  areas  showed  that  there  is  almost  no  difference  '  - 

between  the  average  indexes.  This  also  emphasizes  the  error  of  dividing 
the  disease  into  2  geographic  forms,  - 

The  recovered -patients  acquire  a  more  or  less  permanent,  imitninity 
to  recurrent'. inf ectibns,'  r''- 

Pathologioal  anatomy.  Vascular  disruptions  are  the  principal  .  ’ 

pathoanatomical  changes  caused  by  Bocl^  Mountain  feveV,  '  •  •  .  >  ; 
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Macrasoopic  investigations  reveal  hemorrhages  in  the  skin  and 
subcutaneous  tissue  which  are  characteristic  of  this  disease.  Large- 
scale  hemorrhages  in  the  scrotal  tissues  accompanied  by  necrosis  in  a  . 
number  of  cases,  are  frequently  observed  in  males.  Similar  affections  • 
are  found  in  the  testicles  and  appendix  testis.  The  spleen  is  always 
condensated  and  enlarged  several  times  compared  to  its  normal  size. 

The  inguinal  and  axillary  lymph  nodes  are  enlarged  and  hyperemic. 

A  histological  investigation  reveals  a  swelling  and  proliferation 
of  the  endothelium,  occasionally  accompanied  by  an  intravascular 
proliferation;  a  pronounced  endothelian  necrosis  and  the  formation  of 
thrombi  are  observed,  as  well  as  a  cellular  infiltration  and  necrosis 
of  the  walls yof  the  precapillary  rete,  particularly  the  arterial.  The 
following  symptoms  may  be  added  to  the  above-listed  changes s  perivascular 
infiltration  and  the  fo3:mation  along  the  vessels  of  nodal -type 
infiltrates  consisting  of  lymphoid,  plasmatic  cells,  and  macrophages  or 
primarily  of  lymphocytes  or  plasmatic  cells.  The  above-described 
affections  of  the  vessels  are  subject  to  considerable  variations, 
dependiiig  on  the  location  and  phase  of  the  infection. 

Thus  the  vascular  changes  in  case  of  Rocky  Mountain  fever  are 
actually  not  different  from  the  similar  vascular  changes  in 
exanthematous  fever.  Characteristic  only  is  the  severity  of  the 
affection  and  the  tendency  to  the  formation  of  necrosis  of  the  vascular 
wall.  The  vascular  changes  frequently  result  in  the  formation  of 
obtvirating  forms  of  necrotic  panarteritis  or  thrombaarteritis  which  in 
ttirn  result  in  necrotic  changes  of  the  skin,  pelvis,  concha  auriculae, 
and  fingers.  An  analogical  infection  of  the  arterials  is  associated 
also  with  the  formation  of  microinfarcts  in  the  brain  which  are 
particularly  characteristic  of  this  type  of  rickettsiosis. 

The  clinical  -picture .  The  severity  of  the  RoclQr  Mowtain  ;  , 

spotted  fever  may  vary  from  very  mild  dispensary-treated  forms  of 
the  disease  to  malignsmt  cases  ending  in  death,  <  : 

The  incubation  period  lasts  on  an  average  from  6-7  days.  But 
it  can  also  last  2-5  days  and,  on  the  other  hand,  as  long  6is  2  weeks,  < 

A  short  incubation  period  is  typical  of  the  severe  forms  of  the 
disease  (Parker,  19?8).  r  .. 

The  disease  usually  begins  with  severe  and  sudden  chills,  a 
severe  headache,  pain  in  the  bones,  muscles  and  joints,  vomiting, 
nosebleeds,  and  rising  temperature.  In  some  cases,  however,  the  critical 
period  is  preceded  by  a  few  days  of  general  indisposition  with  the 
patient  complaining  of  slight  chills,  weakness,  and  lack  of  appetite. 

The  average  duration  of  the  fever  period  is  2-5  weeks,  but  it 
may  be  shorter  or  longer.  In  mild  cases  the  temperature  increase 
(to  59®)  is  more  gradual,  and  it  remains  at  that  level.  Severe  cases 
are  characterized  by  a  higher  fever  (40^-41®)  srid  ^  steep  rise  of  the 
temperature  ciii"''’©,  4  morning  temperature  drop  of  0,5-1i»5°  is  usual 

for  the  Rooky  Mountain  fever.  The  fever  ends  with  an  accelerated 
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(3-4)  days  or  protracted  (7-8  days)  lysis  usually  occurring  at  the 
end  of  the  3rd  week  of  t^i®  disease,  and  in  mild  cases  at  the  end  of 
the  2nd  week  (Figure;  5 )•-  ■■  - ,  .  ..r,.,. 

Ih  the  case  of  Rocky  Mountain  fever  the  priBjary  affect  on,  the 
spot  of  the  tick  bite,  characteristic  of  other  types  of  tick-borne 
rickettsiosis,  is  absent.  A  regional  adenitis,  however,  may  be  noted 
in  some  cases.  ■ 

A  characteristic  symptom  is  a  rose-red  rash  of  a  macul-papular 
nature  breaking  out  on  the  3rd-4th  day  of  the  disease.  The  rash 
becomes  increasingly  pronounced  from  day  to  day,  and  in  most  bases,  .  . 
with  the  exception  of  the  mildest  forms,  acquires  a  hemorrhigic  nature. 
The  rash  first  appears  on  the  ankles  and  wrists  and  then  rapidly 
spreads,  tliroughout  the  body ,:  covering  the  palms  of  the  hands,  the  soles 
of  the  feet,  the  scalp,  and  occasionally  also  the  mucous  membranes  of 
the  mouth  and  pharynx.  The  skin  of  the  abdomen  is  last  and  least 
affected.  Gangrenous  infection  of  the  skin  and  mucoiis  membranes  may 
develop  in  cases  of  a  protracted  disease.  During  the  recovery  period 
the  rash  becomes  pigmented,  and  furfuraceous  desquamation  is  noted  in 
its  heaviest  areas  (Figure  6). 

A  relative  bradycardia  is  observed  in  the  cardiovascular  system 
in  mild  cases,  and  a  sharp  increase  in  pulse  frequency  (up  to  160 
beats  per  minute)  in  severe  cases.  , 

The  lungs  are  usually  not  involved  in;  the  process. 

Frequent  coiistipation  is  noted  in  the  gastrointestinal  tract. 

The  liver  and  spleen  are  enlarged.  Symptoms  of  jaundice  are 
frequently  noted.  .. 

Pronounced  changes  are  noted  in  the  nervous  system.  Typical  of 
them  are  severe  headaches  (especially  frontal  and  occipital).  The 
patients  may  remain  conscious  even  in  lethal  cases,  but  death  is 
usually  preceded  by  a  state  of  delirium  or  stupor.  A  neurological 
examination  may  reveal  the  presence  of  pathological  reflexes  and  skin 
hyperasthesia,.  The  frequent  occurrences  include'  a  paralysis  of  the 
oerebrocranial  nerves,  paraplegia  and  hemiplegia, ^ a  deterioration  of 
the  eyesi^t  and  hearing,  and  mental  disorder.  These  symptoms  may 
persist  for  several  weeks  and  even  months  and  then  usually  disappear 
without  a  trace.  There  are  indications,  however,  that  in  some  patients 
the  lethal  outcome  of  •the  disease  was  caused  by  neurological  ,,  - 

complications.  r  .  :  , 

An  analysis  of  the  boold  does  not  reveal  any  characteristic  : 
changes,  Le-ucocytosis  may  occur  in  addition  to  leuoopenia  symptoms. 

In  most  cases  the  number  of  leucocytes  does  not  exceed  15*000  per  cubic 
mm,  but  it  can  also  go' up  to  30,000  per  cubic  mm. 

The  only  changes  in  the  urine  are  symptoms  of  albuminiiria. 
Recovery  is  slow  even  in  mild  cases.  Complete  recovery  takes 
several  months  and  sometimes  even  a  year  and  more,  .  . 
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Complioatiohs  >  Complications  in.  Rocky  ^‘■kjuntaih  spotted  fever 
are  not  uncommon  and  may  vary  considerably,  Principai  among  them  are 
pneumonia,  hemorrhages  (intestinal,  nephritis),  phlebitis,  nephritis, 
the  above-mentioned  hemiplegia  and  paraplegia,  and  iritis ,  Necrosis 
of  the  skin,  especially  in  the  area  of  the  sex  organs,  is  noted  in  the 
pratraoted  diseases. 

Prognosis,  The  prognosis  of  the  Rocky  Mountain  spotted  fever 
varies  according  to  the  clinical  forms  of  the  disease  and  is  to  some 
extent  connected  with  the  peculiar  features  of  the  endemic  sources. 

As  a  result  of  this,  the  mortality  rate  (prior  to  the  use  of  anti- 
bdiotios)  was  subject  to  considerable  fluctua;tions,  varying  from  5-1^ 
to  &yfo.  The  prognosis  is  more  favorable  in  the  case  of  children. 

The  mortality  rate  among  children  does  not  exceed  even  in  the 

areas  of  the  most  malignant  forms  of  the  disease.  The  use  of  antibiotic 
therapy  on  time  assures  a  favorable  outcome  in  almost  all  cases  of  the 
disease,  ■  ■  —  '  ■  ,  ■  ' 

Diagnosis.  A  clinical  diaignosis  of  Rocky  Mountain  spotted 
fever  is  frequently  complicated,  prevailing  opinion  to  the  contrary  ’ 
notwithstanding.  The  disease  frequently  remains  \indiagnoSed  in  mild 
as  well  as  in  severe  and  fulminant  cases.  The  diagnosis  is  particular 3,y 
complicated  in  areas  where  murine  typhus  also  occurs}  these  2  diseases 
should  be  differentiated  to  begin  with,  A  comparison  between  the 
clinical  picture  of  the  Rocky  Mountain  fever  and  that  of  the  tick- 
borne  North  Asian  typhus  also  points  to  the  presence  of  a  large 
number  of  common  feattires.  Laboratory  investigation  methods  are  used 
in  addition  to  the  clinical  and  epidemiological  data  which  are  taken 
into  account  for  diagnostic  purposes. 

Laboratory  diagnosis.  The  most  accurate  as  well  as  the  most 
complicated  method  of  a  laboratory  diagnosis  of  Rocky  Mountain  fever 
is  the  meelation  of  the  causative  agent  from  the  patients}  this  is 
achieved  by  an  intraperitoneal  infection  of  male  guinea  pigs.  The 
patients'  blood,  introduced  in  1-3  ini  doses  can  be  used  as  an  infective 
agent.  The  best  results  are  obtainable  by  the  introduction  of  whole 
blood  citrate,  but  coagulated  blood,  serum  and  plasma  can  also  be 
used  successfully.  The  picture  of  experimentally  infected  animals  may 
vary  considerably  depending  on  the  gravity  of  the  disease.  Thus  the 
infection  of  guinea  pigs  with  the  blood  of  seriously  ill  patients 
produces  a  sharply  pronounced  scrotal  phenomenon  with  necroses  of  the 
scrotum}  on  the  other  hand,  if  the  blood  of  mildly  ill  patients  is 
used  for  the  infection,  the  scrotal  reaction  may  be  mild  or  absent 
altogether,  A  similar  relationship  is  noted  in  the  temperature  reaction. 
In  doubtful  cases  the  diagnosis  can  be  confirmed  by  serological  reactions 
with  the  blood  plasma  of  recovered  guinea  pigs  and  by  known  rickettsia 
strains  or  by  a  repeated  infection  with  known  virus  strains. 
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The  value  of  the  Weil-Peli?:  reaction  in  diagnosing  ^Hooky- 
Mountain  spotted  fever  is  highly  relative,  as  it  is  positive  on3jr  in 
serious  and  moderate  forms  of  the  disease,  and  remains, negative  in 
mild  forms. ,  Moreover,  this  reaction  cannot  he  used  for  differentiating 
spotted  fever  from  exanthematous  feveri  in  positive  oases  it  merely 
indicates  that  the  disease  is  one  of  the  rickettsiosis  group. 

At  least  two  blood  tests  should  be  made  in  the  case  of  a  ¥eil- 
Pelix  reaction  ~  one  as  soon  as  spotted  fever  is  suspected,  and 
another  bet-i-reen  the  12th  and  15th  day  after  the  onset  of  the  disease. 

This  makes  it  possible  to  observe  tiie  increasing  agglutination  titer. 
Titers  above  1i520  are  of  diagnostic  importance.  The  patients'  serum 
agglutinates  the  strains  of  the  and  X^,  the  former  strain  being 
most  frequently  agglutinated  in  larger  dilutions  than  the  latter.  A 
reverse  interrelation,  however,  is  not  excluded  (Parker,  1958) • 

A  neutral  reaction  is  undoubtedly,  more  important  from  a 
diagnostic  point  of  view  than  a  Weil -Felix  reaction  as  it  points 
unerringly  to  the  presence  of  spotted  fever  revealing  any  form  of  the 
disease,  including  the  mildest.  '  -  -  : 

The  gist  of  the  reaction  is  the  introduction  of .  a  dilution  of 
the  test  serum  in  a  mixture  with  a  standard  strain  into  the  guinea 
pigs.  A  mixture  of  normal  serum  with  the  infective  material  is 
introduced  into  the  test  animals.  The  serum  of  the  patients  possesses 
neutralizing  properties ,  and  when  diluted  to  a  certain  degree  it  :: 

protects  the  animals  against  the  development  of  an  infection.  . 

This  reaction  produces  the  most  permanent  results  in  -the 
recuperation  period  but  the  serum  of  some  patients  is  found  to  possess 
protective  propertiss  e-yen  during  the  period  of  falling  temperatxire. 

,  A  complement -fixation  reaction  with  the  use  of  a  standard 
specific  antigen  against  rickettsia  has  been  employed  successfully  in  ; 
recent  years  for  a  serodiagnosis  of  spotted  fever*  In  view  of  its 
hi^  degree  of  specificity,  this  reaction  can  be  used  for  differentiatiiiin 
spotted  fever  from  epidemic  exanthematous  fe-yer,  murine  exanthematous 
fever,  ft-fever  and  tsutsugamushi  fever.  The  complement-fixation  anti¬ 
bodies  usually  appear  in  the  second  week  of  the  disease  and  remain  for 
at  least  6-8  years.  The  presence  of  group  antigens  ,in  the  folloxiring 
infective  agents,  however,  should  be  borne  in  mind:  Jtocky  motintain  ,  i 
fever  and  certain  types  of '  tiok-bome  fever  --  Dermacentroxenus  .  ,  . 

conori  Marseilles  fever,  Dermacentroxenus  sibirious,  the  tick-borne 
exanthematous  fever  of  Worth  Adia,  Dermacentroxenus  murinus,  and  *  ^ 
vesicular  rickettsiosis 5  all  this  complicates  their  serological 
differentiatiohi  .  •  ‘  ■ 

Treatment.  Until  recently  the  trea-bment  of  Rocky  Mountain 
fever  amotuated  to  the  use  of  hyperimmune  rabbit  serum  (Topping,  1939)» 
symptomatic  medicine  and  general  restorative  therapy,  I  ,  .  '  >  : 

;  The  first  reports  of  the  successful  use  of  para-amlno-benzoic 
acid  in  the  treatment  of  that  disease  (Rose,  Duane  and  Pischel,  1945)  I 
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were  published  in  1946*  ^he  use  of  that  preparation  shortened  the 
duration  of  the  fever  period  and  considerably  reduced  the  number  of 
lethal  cases}  but  it  frequently  caused  various  types  of  side  reactions 
which,  in  turn j  complicated  its  use.  ' 

The  treatment  of  Rocky  Mountain  fever  was  considerabl;^’  simplified 
with  the  introduction  of  bhloromycetin  (synthomyoin),  aureomycin,  and 
terran^cin  into  practice. 

The  basic  methods  of  treatment  used  in  this  disease  arei 

a)  specific  chenlotherapy  and 

b)  restorative  treatment  and  symptomatic  therapy. 

The  treatment  v/ith  Chloromycetin  is  as  follows?  4  grams  are 
first  introduced  into  the  patient  orally  (based  on  50  mg  per  kilogram 
of  the  patient's  weight)  and  followed  up  every  4  hours  by  G.5  grams 
or  every  8  hours  by  one  gram  (Parker,  1954)*  ^he  use  of  the  anti¬ 
biotic  is  continued  until  the  toxinemia  disappears,  the  patient's 
condition  improves,"  and  the  temperature  drops  to  a  normal  level 
(Parker).  Barring  complications,  a  clinical  improvement  may  occur  ■ 

within  a  day  and  the  temperature  may  go  down  in  60-72  hoxirs.  In  view  - 
of  the  fact  that  antibiotics  should  be  used  for  2-3  days  after  the 
temperature  has  dropped  to  noonmal,  the  average  duration  of  the 
treatment  is  5-6  days.  Chloromycetin  produces  the  best  results  vdien 
used  in  the  first  week  of  the  disease,  but  the  use  of  that  drug  in  * 
conjunction  with  a  general  restorative  therapy  is  effective  also  in 
later  stages.  Zero  point  5  gram  of  the  antibiotic  is  introduced 
intravenously  every  6  hours  into  patients  in  a  comatose  condition. 

It  is  best  to  introduce  it  together  with  a  glucose  solution.  The 
drug  may  be  introduced  into  such  patients  intravenously  and  through 
a  stomach  catheter  with  a  view  to  maintaining  a  more  stable  concen¬ 
tration  of  it.  Still  better  results  are  produced  by  aureomycin  (Ross, 
Schenbach,  etc,,  1948).  This  antibiotic  is  introduced  orally  on  the 
basis  of  25  mg  per  kilogia:m  Of  the  patient’s  weight  every  4-6  hoxrrs 
(Parker)  arid  is  followed  by  the  introduction  of  milk  or  semi-liquid 
food  to  prevent  the  nausea  frequently  produGed  by  that  drug. 

In  the  case  Of  persistent  nausea  or  a  coma,  an  intravenous 
intioduction  of  the  antibiotic  is  recommended.  When  introduced  by 
this  method,  the  daily  dose  should  amount  to  5-10  mg  per  kilogram  of 
the  patient' s  weight'.  -The  usual  dose  is  100  mg  every  6  hours.  The  " 
use  of  more  than  one  gram  a  day  is  not  recommended. 

The  duration  of  the  treatment  with  aureomycin  is  the  same  as 
with  Chloromycetin. 

Terramycin  produces  a  powerful  rickittsio-static  effect.  When 
used  in  the  treatment  of  Rocky  Mountain  fever,  it  produces  better 
results  than  the  above-listed  antibiotics.  This  drug  is  used  orally 
in  the  same  doses  and  at  the  same  intervals  as  aureomycin.  The 
treatment  continues  until  the  temperature  remains  at  a  normal  level 
for  2  days.  The  drug  is  introduced  intravenously  when  the  patient 
is  in  a  Coma.  A  premature  stoppage  of  the  treatment  may  give  rise  to 
relapses  requiring  a  repetition  of  the  treatment  with  antibiotics.  '■ 


-  120 


In  general  restorative  therapy  particular  attention  is  called 
to  the  maintenance  of  an  albuminous  and  liq.uiii  'balance^  as  well  as  tp. 
the  proper  care  of  the  patient.  American  researchers  who  have  had  .  , 
much  experience  in  the  treatment  of  Rooky  Mountain  fever  emjiiasize  the 
necessity  of  the  eai-liest  possible  introduotion  of  albuminous  substances. 
The  daily  diet  should  consist  of  5-5  grams  of  albumin  per  kilogram  of 
the  patient’s  weight.  If  the  patient  is  in  a  conKi,  he  should  be  fed 
by  a  stomach  catheter  liquid  containing  sufficient  albumin.  Albuminous 
preparations  should  be  introduced  parenterally  in  base  of  anemia,  adema, 
or  hypoproteinemia.  The  introduotion  of  albumin  on  time  may  prevent 
a  collapse.  Anuria  and  azotemia  are  used  as  contraindications  when 
the  organism  is  overloaded  with  albuminous  substances. 

Particular  attention  should  be  paid  to  the  re<iuired  intake  of 
liquid.  Three  to  5  liters  of  liquid  a  day  should  be  introduced  into 
patients  in  a  coma  revealing  a  sharp  dehydration.  A  slow  intravenous 
introduction  of  a  physiologic  solution  is  also  recommended. 

Rool^  Mountain  fever  patients  should  also  be  subjected  to 
symptomatic  treatment  in  addition  to  specific  and  general  restorative 
therapy. 

Anti-tick  measures  and  prophylaxis.  The  prophylactic  measures 
against  Rooky  Mountain  spotted  fever  consist  in: 

1)  anti-tick  meas-ures, 

2)  the  vaccination  of  people  likely  to  be  exposed  to  the 

infection. 

The  fight  against  ticks  includes: 

1)  the  protection  against  tick  bites, 

2)  the  extermination  of  ticks  in  nature. 

An  effective  method  of  preventing  tick  bites  is  a  mechanical 
protecticn  which  is  achieved  by  wearing  tight  clothes  (the  shirt  is 
to  be  worn  inside  the  trousers  and  the  cuffs  and  collar  to  be  ti^tly 
buttoned).  It  should  be  borne  in  mind  that  in  the  areas  inhabited  by 
large  numbers  of  ticks,  even  the  ti^test  clothes  cannot  prevent  their 
penetration  to  the  body.  The  ti^t  clothes  should  therefore  be 
periodically  inspected  and  any  ticks  discovered  immediately  removed. 

Insect  repellants  (dimethylphthalate,  dibutylphthalate,  etc.) 
can  be  used  effectively  for  the  prevention  of  tick  bites. 

The  ticks  can  be  destroyed  by  spraying  or  dusting  certain 
areas  with  DDT  and  hexachlorane . 

Two  types  of  dead  vaccines  are  suggested  for  vaccimtion  against 
the  Rocky  Mountain  fever.  One  vaccine  is  made  from  the  tissues  of 
infected  ticks  and  the  other  from  the  rickettsia  raised  in  the  yolk 
sac  of  developing  chicken  embryos.  Tests  on  animals  (Lackman,  Parker, 
1948)  and  epidemiological  practice  have  shown  that  the  2  vaccines  are 
about  equally  effective.  The  vaccine  is  introduced  subcutaneously 
5  times  in  one  ml  doses  at  intervals  of  7-10  days.  The  vaccination  is 
repeated  once  in  the  following  year  with  one  ml.  The  vaccination 
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usually  offers  complete  protection  from  virus  strains  of  low  virulence 
but  is  considerably  less  effective  in  the  case  of  highly  Virulerit 
strains;  but  even  in  such  cases  it  provides  considerable  alleviation 
and  reduces  the  number  of  lethal  cases  to  zeroi 

It  should  be  pointed  out  that  as  a  resiilt  of  lengthy  tests  on 
chicken  embryos,  Cox  succeeded  in  developing  a  viruleht  rickettsia 
strain.  That  strain  may  possibly  be  used  for  making  vaccines  in  the 
futiire. 


'ESUTSUGAMtJSHI  ME  '  . 

Definition.  TsutsvsgemUshi  fevei*,  or  Japanese  river  fever,  is  an 
acute  infectious  disease  of  a  riokettsia  tj^e,  endemic  to  Southeast 
Asia  and  the  Southeast  Pacific  islands.  It  is  spread  among  people  hy  ' 
the  hite^  of  the  larve  of  certain  types  of  red  ticks  athd  is  characterized' 
ny  natv-ral  foc'i.^  ■  ,, 

Eltitorv.  Tsutsugamushi  fever  has  been  known  in' the  Par  Eastern 
count:.-'les  for  a  long  time.  Eeferences  to  this  can  be  found  in  ancient 
Chinese  literattcre.  In  the  3rd  cervtury  B.C*,  Ke-Hung  described  it  as 
“sha-shi,”  that  is,  a  disease  caused  by  the  bites  of  sinall  red  ■  ^ 

insects  (P,  P,  Zdorovskiy,  E,  M,  Golinevitch,  1953)»  The'po^lax'  , 
Japanese  name  "tsutsui^mushi''  also  indicates  that  the  ‘  bopulation 
associated  the  fever  with  tick  bites  (mushi  means  tick)i 

The  first  description  of  the  Japanese  river  rever  in  modem 
literature  appeared  in  1810  and  is  credited  to  the  Japanese  author 
Has imotO  who  designated  it  by  a  popular  name  which  eventually  caiiie  '  ; 

into  wide  usage.  In  the  European  medical  literature  the  reports  on 
this  disease  were  published  much  later  (Belts  and  Kawakamiy  1879) • 

At  the  beginning  of  this  centuiy  Japanese  researchers  (Tmaka, 
Kitasima,  Miaima,  Okumare,  etc.)  made  a  detailed  study  of  the  etiology,  ; 
epidemiology,  and  clinical  picture  of  the  tsutsugamushi  fever.  In 
peurticular,  they  confirmed  the  previous  assumptions,  by  experiments 
with  monkeys,  that  the  disease  was  spread  by  the  red  tick  larva 
Trombibula  akamushi  (Kitasima  and  Miaima),  and  proved  that  the  virus 
can  be  transmitted  through  the  ovaries  (liiaima  and  OkUmare),  It  was 
eventually  established  that  the  field  mice  caught , in  the  inf octipn 
areas  were  capable  of  spontaneous  infection  with  tbe  , agent  o?  the 
tsutsugamushi  fever,  and  the  reservoir  of  the  virus  in  nature  was  thus 
determined  (Hayasi),  A  study  of  an  experimental  infection  in  animals 
enabled  Nagayo  and  Ogata  to  establish  the  rickettsial  nature  of  the 
agent,  .  , 

Certain  important  facts  were  established  by  English  and  Dutch 
researchers.  It  was  proved,  in  particular,  that  the  patients  develop 
a^lutinins  affecting  not  the  X^Q  proteus  but  the  Xjj.  strain  ( Fletcher, 
Lessiar  and  Leutwait),  and  also  that  mice  were  the  most  suitable 
experimental  model  for  the  study  of.  that  infection  (Dinger), 

‘  A  definite  contribution  to  the  study  of  the  tsutsugamishi  ’  ' 

fever  was  made  by  American  researchers  most  of  whose  efforts  were  made 
during  the  Second  World  Var,  The  increased  interest  in  the  disease 
during  that  period  was  explained  by  the  fact  that  the  American  military 
personneiopperating  on  the  Pacific  islands  had  stiff ered  severely  from 
tsutsugamushi  fever.  Of  the  6,685  cases  of  the  disease  officially 
recorded  among  the  American  military  personnel  in  the  Second  World 
Var,  284  were  fatal.  There  was  a  total  of  over  2O,OO0  cases  of  the 
disease  among  the  Anglo-American  troppS,  The  hi^  incidence  of  the 
disease  among  the  military  personnel  in  certain  areas  can  be  illustrated 
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Isy  a  large  number  of  examples.  Tijus  after  the  landing  of  an  American 
regiment  on  one  of  the  Southwest  Pacific  islands,  400  soldiers  came 
down  with  tsutsugamushi  fever.  After  a  2-mohths'  stay  in  Burma  in 
1944,  iSfo  of  the  personnel  of  a  British  battalion  came  down  with  the 
tsutsugamushi  fever  and  3f°  of  them  died  (Smadel,  1952) •  All  this 
forced  the  American  and  British  researchers  to  initiate  an  intensive 
program  designed  to  develop  a  treatment  and  prophylaxis  of  the 
tsutSTjigamushi  fever.  Certain  prophylactic  and  therapeutic  measures 
were  developed  by  the  end  of  the  war. 

Etiology.  The  causative  agent  of  tsutsugamushi  fever  is  a 
special  type  of  rickettsia,  Trobidoxenus  orientalis.  or  as  some 
investigators  call  it,  Rickettsia  orientalis.  The  tsutsugamushi  fever 
agent  belongs  to  the  Trombidoxenus  type  which  is  represented  by  the 
primary  parasites  of  red  ticks  re-adapting  themselves  to  the  organism 
of  war-blooded  animals.  Genetical3y,  such  agents  are  apparently  very 
closely  related  to  the  Rickettsia  type,  as  they  are  similar  to  them  in 
their  group  antigens  and  in  ecology  (V.  M.  Zhdanov,  1953)*, 

Morphologically,  the  rickettsia  of  this  type  are  identical  ^ 
with  the  other  agents  of  the  tick  group  represent  polymorphic: 
coccobacillary  or  bacilli-form  formations  of  bipolar  stain  and 
0.5-0.5x0.8  m^/  size.  The  rickettsia  do  not  pass  through  bacterial 
filters,  arrange  themselves  intracellular ly,  and  do  not  extend  to  the 
nucleus  of  the  affected  cells.  An  extracellular  arrangement,  however, 
is  also  possible.  According  to  Macciavelli,  they  take  on  a  red  hue. 

It  should  be  borne  in  mind,  however,  that  one  of  the  characteristics 
of  tsutsugamushi  fever  rickettsia  is  that  they  are  easily  discolored 
when  differentiated  by  a  mild  acid  after  coloring  them  with  fuchsini 
as  a  result,  the  rickettsia  and  the  cells  containing  them  can  equally 
be  colored  with  methylene  bluing.  Various  modifications  rather  than 
the  original  method  of  coloring  should  therefore  be  used  for  colpring 
them. 

In  smears  colored  by  the  Romanoyskiy-Giemsa  method  the  rickettsia 
appear  as  bright  violet  fomations. 

The  tsutsugamushi  rickettsia  have  a  complicated  antigenic 
structixre  and  are  serologically  clearly  separated  from  the  other  types. 
Clearly  seen  inside  this  type  is  a  pronounced  heterogeneity  which  is 
particularly  manifested  in  neutralization  tests.  The  sera  developed  by 
the  Mimunization  of  animals  with  a  certain  strain  cannot  protect  them 
against  being  infected  with  a  different  strain  (Bell,  Bennet,  Whitman, 
1946}  Bennet,  Smadel  and  Gold,  1947)*  The  causative  agent  has  common 
antigens  with  the  proteus  (Fletcher,  Lesslar,  Leutwait,  1929) • 

Used  successfully  for  the  cultivation  of  tsutsugamushi  fever 
rickettsia  are  developing  chicken  embiyos  —  infecting  the 
chorioallantoic  memWane  and  yolk  sac  of  day  old  embiyos,  as  well 
as  the  agar-tissue  medium  developed  by  Cinsser  (Smadel,  1952). 


-  124 


The  agent;  is  characterized  by  C9nsiaerable  lability  and  little 
stab^ity  in  the  exiternal  environment.  It  can  be  inactivated  an  10  , ,  ,,  , 

minutes  by,  .heating  It  to  50°*'"  ^  dies  in  O.IJ^'foOT^ 

0.5^,.jshenol^,.7,  .IIT'  .■  v  ^ 

'  '  ibie  infective  agefit  can  be' jn-esear^  for  a  long  time  in  a  70°  .  : 
temperature.  Lyophil-drying,  even  under  the  most  scrupulbusly  observed 
conditions,  produces  only  relatively  satisfactory  result  in  view  ,pf  •  ^ 
the  considerable  reduction  of  the  infective  titer  (Jackson  acd  Smadel, 

,  First  among  the  susceptible  experimental  animals  are  white  mice 
which,  beiiig  very  Sensitive  to  this  rickettsipsiSj  are  most  frequently  , 
used  for  laboratory  investigators.  The  usual  method  df  infection  is 
the  intracerebral  introduction  of  the  .infective  material.,  The  disease 
in  this  case  develops  between  the  fth  and  8th  day  after- the  infection, 
and  the  abdomen  becomes  distended.  An  edema  of  the  subcutaneous  tissue 
of  the  abdominal  cavity  occasionally  develops.  This  is  followed  by  a 
pronounced  dyspnea,  and  between  the  10$h  and  15th  day  the  animal  dies. 

An  autopsy  reveals,  in  addition  to  the  mentioned  tissue  edema,' 
lymphadenitis,  hyperemia  of  the  peritoneum,  and  serous-fibrinous  r: 
exudate  in  the  abdominal  cavity.  The  spleen  is  greatly  ,  enlarged  and  , 
covered  with  exudative  flakes.  A  characteristic  exudate  is  found  also 
in  the  pleural  cavities.  .  .Focal  hemoirhagic  pneumonia  may  be  found  in 
the  lungs.  Rickettsia  are  observed  in  the  preparations  made,  from  the 
exudate  and  in  the  smears  taken  of  the  affected  tissues .  ,  They  are  ; 
practically  always  seen  in  the  smears  of  the  spleen  surface  or  , 
peritoneum.  It  is  recommended  that  the  blodd  organ  emulsiph  (spleen,  , 
liver,  brain)  Of  tbe  dead  and  killed  infected  anima,ls  be  used  for  . 

further  .passages.,  .■■-r  "  .  ;  ' 

An  ihtranasal  inaction  results .  in  the  development  of  a  specific  ; 
pne\amonia. „v  >  :■■,,,■:: 

feyasi  and  $anda  (  1955)  suggest '  the  use  of  intracerebral  passages 
to  maintain  the  virtues  in  an  active  conditionv  S.tich  passages  preclude  . 
the  possibility  of  contaminating  tiie  vianis  with  the  microbes  of  the  ,  , 

animal's  intestinal  tract  which  is  frequently  the  case  with  intra-'  , 
abdominal  infection.  An  intraoerebrai  infection  does  not  in  suiy  way 
affect  the  characteristics  of  the  ixifective  agent*  .  ,  , r 
The  considerable  fluctuation  pf  the  virulence  pf, the 
tsutsugamushi  fever  rickettsia  strains  used  for  mice  should  be  taken 
into  account.  ■ 

An  intraperitpneal  injection  of  rats  produces  an  asymptomatic 
infection,  and  the  agent  can  be  preserved  in  the  brain  for  more  than.  : , 

5  months..:;;. 

An  ordinary  infection  in  guinea  pigs  can  be  reproduced,  only  by 
an  intraperitoneal  injection  of  adaptive  strains .,  The  inf ection  is 
characterized  by  a  febrile  reaction  occurring  after  the,  incubation  , ;  ?  , , , 
period  and  iasting  5  to  11  days;  the  duration  of  tb®  incubatiori  period 
is  also  subject  to  sonsiderable  fluctuation  (6-12  days).  In  addition 
to  fever,  an  intraperitoreal  infection  develpps  a  specific  ascites  -.2' 
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with  ah  hcctamilhiidn  df  fickettsia.  Inhere  is  ho  developmeirt;  Of  a  , 
scrotal  phenomenon.  Mortality  depends  bn;  the  virulence  of  thd  strain 
and  may  vary  within  a  wide  range  (from  0  to  90^) •  An  ulceration  may  ’  ‘  ‘ 
appear  at  the  place  where  the  pathogenic  material  has  been  introduced  ' 
intracutaneously," 

Characteristic  of  rabbits  is;  a  testicular  and’ Obular  form  of 
infection.'-; 

Monkeys  dan  be  infectSd  both  by  red  tick'  larva  bites  and  any 
other  method  of  parenteral  introduction  of, the  infective  material,  ' 

After  6-7  days  of  incubation  the  animals  develop  a  fever  lasting 
5  to  20  days,  Mo  rash  is  observed  on  the  monkeys,  Ihe  disease  is 
usually  mild.'  ■■>  ■  ■■■"  ^ 

Of  all  the  mentioned  Sensitive  laboratory  animals,  white  mice 
are  used  in  most  cases  for  isolating  and  identifying  the  tSutSugamushi 
fever  rioketts ia ; 

Epidemiology,  TsutSugamushi  fever  is  Widespread  in  the  countries 
of  the  Par  East  and  the  Southeast  Pacific  (PigUre  7)<> 

The  sources  of  the  disease  have  long  been  known  in  Japans  they 
are  found  in'  the  river  vallej’S  on  Honshu  island.  The  disease  originating 
there  is  malignant  (the  mortality  is  as  hi^  as 

Outside  of  Japasi,  sources  of  tsutSuganiushi  fever  are  found  also 
on  Taiwan  and  Penhuletao  islands,  in  Vietnam,  iaoS,  Cambodia,  Buima/ 

East  India,  Ceylon,  Indonesia,  Mew  Guinea,  and  Australia, 

TsutSugamushi  fever  may  possibly  be  found  also  in  the  cOastal 
area  of  Central  China  and  in  South  Korea  (possible  sources).  It  should 
be  pointed  out  that  the  gravity  of  the  disease  varies  according  to  the  , 
geographic  location  of  the  source.  Thus  the  mortality  rate  in  Japan 
is  as  high  as  5C^,  while  in  Indonesia  it  does  not  exceed  9?^,  This  has 
prompted  certain  researchers  (V,  M,  Zhdanov,  1955)  to  consider  the 
Trombidoxenus  orientalis  as  containing  Several  ^o^aphic  varieties  of 
the  causative  agent!  Trombidoxenus  orientalis  var,  nipponica;  ;; 

Trombidoxenus  orientalis  vSri  indioa;  Trombidoxenus  orientalis  var, 
indonosica;  Trombidoxenus  orientalis  vaT!  aiiStralis, 

Aocordihg  to  these  authors,  the  variants  differ  by  the 
dissemination  area,  pathogenicity  in  man  and  animals,  as  well  as  by 
the  reservoir  of  the  virus,  the  carriers^  and  antigehic  structure. 

TsutSugamushi  fever  can  be  transmitted  to  man  only  by  the  bites 
of  certain  types  of  red  ticks. 

Mention  should  be  made  of  a  knowU’ case  of  intralabofatory 
infectibh  with  tsutsixgamuShi  fever  made  poSsiblS  by  introducing  the 
infective  material  into  the  conjunctiva  (Chao  Shu-suan,  Chao  Chim-fan, 
etc,,  1955),  The  patient  is'not  dangerous  to  the  surroiinding  people. 

The  virus-carriers  in  Japanj  Taiw^,  and  the  Pescadores  islands 
are  the  Trombicula  akamushi  ticks}  and  on  the  Malayan  peninsula'}  in  ' 
Burma,  East  India}  Ceylon,  Australia,  Indonesia,  and  Hew  Guinea  the 
Trombiotila  delhiensis  ticks.  In  the  last  two  couhtfi'es  the  ■ 

Trombicula  fletcheri  ticks  are  also  important  from  an  epidemiological 
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point , of  view.  Only  the  larva  pf  these  ticks  feed  on  blood,  and  they 
alone  attack  people  and  animals.  ,  .  ‘  V  ■  ■ 

Se3?vihg  as  carriers  in  their  iaarva  etage,  the  red  ticks  are  the 
major  reservoir  of  the  virus  by  virtue  of  their  ovarial  transmission. 
Another  natural  reseanroir  of  the  virus  are  certain  Ig^es  of  small  rodents 
(field  mice  in  Japan,  wild  rats  and  bendicotesVin  Australia,  etc.)  on 
which’ the  red  tick  larva  feed.  ■  ■  '  :  -^1,  \  :  :  : 

The  red  ticks  thus  acq,uire  the  rickettsial  infection  by  two  / 
methods:  by  ovarial  transmission  and  by  attacking  sick  rodentsj  this 
is  confirmed  by  the  isolation  pf  the  causative  agent  from  the  larva  :  ■  ; 

removed  from  field  mice  caught  in  the  infection  area  .(Kawamura).  ;  But 
only  the  larva  which  acquire  the  virus  ovarially  are  of  an 
epidemiological  importance,  .as  they  attack  warm-blooded  animals  only 
once.  ,  ‘  ■■  ■  ^  ^  • 

These  data  justify  the  conclusion  that  the  epidemiology , of  the 
tsutsugamushi  fever  is  the  same  as  that  of  the  Rocky  Mountain  fever, 
and  is  detemined  primarily,  by  the  biological  characteristics  of  its 
carriers, -the. red  ticks.  ...  .• '..-i- \ 

,  i^e  larvae  of  these  ticks  live  in  the  damp  soil  or  in  the  rook  .  : 
waste  ■  covering  the  ground  and  in  the  jungle  overgrowths.  They  crawl 
over  the  grass  in  search  of  blood  and  attack  the  people  and  animals 
coming  in  contact  with  them.  The  infection  areas  are  therefore  clearly 
outlined,  .  Thus  in  Japan  people  Csn  become  infected  in  the  uncultivated 
sections  adjoining  the  riyer,  while  10  meters  away,  where  the  land  is  ; 
cultivated,  no  infections  ever  occur.  ,-.  .1,  r  ■  ,  ' 

Chinese  researchers  (Chao  Shu-suan,  Sui  Chao-kui,  etc.,  1:5*55; 

Chao  Shu-suan,  Chao  Chun-fan,  etc.),  prod.uced  convincing  proof  that 
infected  white  mice  release  a  large  quantity  of  rickettsia  with  their  .  , 
urine  which  makes  it  hi^ily  infective,  It  has  been  established 
experimentally  that  iiie  causative  agent  ;can, be  transmitted  from  sich 
animals  also  by  physical  contact,  as  well  by  the  infective  material 
coming  in  contact  with  a  lesion. 

Mice  were  known  to  become  infected  with  the  disease  when  eating 
the  infected  002rpses  of  animals.  The  authors  believe  that  this  method  : 
of  infection  can  occur  also  under  natural  conditions. 

Tsutsugamushi  fever,  like  any  other  communicable  disease,  is 
seasonal  —  the  seasons  coinciding  with  the  periods  of  the  .carriers’ 
activity,  Thus  .the  hipest  incidence  of  the  disease  in  Japan  occurs  in 
the  sianmer  months  (July-August),,  and  in  the  tropics  it  coincides  with 
th6' rainy  season,  ■ 

-Characteristic  also  is  the  occupational  element  of  the  patients. 
Most  of  the  patients  in  Japan  are  peasants  who  visit  the  cairier- 
infested  places  in  the  summer.  Children  are  mostly  affected  by  the  .- 
disease  on  the  Penhuletap  islands  where  the  carrier-ticks  usually' 
breed  within  the  corrals  enclosing  the  residential  houses,  ;  A  large 
number  of  patients  dining  the  Second  World  War  was  found  in  the  units 
operating  in  the  jingies,  .  '  i  ■  ■  ^  ... f.  :  c 
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An  examination,  of  the  principal  epidemiologioai  features'  'of  tte 
tsutsugamushi  fever  justifies  the  conclusion  that  the  disease  is  a 
typical  endemic  rickettsiosis  ohapacterized  'by  all  the  features  of  a 
natural  foo\xs,  ,  ; 

The  STarvivors  develop  an  immunity  to  the  disease,  hut  their  , 
insusceptibility  to  a  recurrent  infection,  which  may  last  many  years ,  ' 
applies  only  to  a  homologous  strain  of  the  visnis,  that  is,  a  strain 
with  the  same  antigenic  st3nioture  that  caused  the  first  d-isease.  An 
infection  with  a  heterological  strain  may  produce  a  new  disease. 

There  are  published  references  to  many  oases  of  tsutsugamushi  fever 
arising  1-2  years  after  a  previous  infection. 

Pathological  anatomy.  Disseminated  f Coal  vasculitis  and  peri¬ 
vasculitis  affecting  primarily  the  vessels  of  the  skin,  lungs,  myooardiuKo 
and  brain  are  the  major  pathoanatomical  chani^s'  occurring  during 
tsutsugamushi  fever.  '1, 

It  is  impossible  to  establish  an  specific  changes  in  an  autopsy 
examination.  A  certain  amount  of  serous-fibrinous  exudate  is  found  in 
the  abdominal,  pleiiTal,  and  pericardial  cavities.  The  liver  and  spleen 
axe  somewhat  enlarged  and  byperemio.  An  enlargement  of  the  lymph  nodes 
is  also  noted.  Symptoms  Of  bronchopneumonia  can,  as  a  rule,  be 
established  by  an  examination  of  the  lungs. 

As  in  most  other  cases  of  rickettsiosis,  a  study  of  the  histo-; 
logical  poreparations  reveals  a  disseminated  infection  of  the  vascular  , 
system.  !rhe  nodules  consist  of  monocytes,  plasmatic  cells,  and  lymphocyte b 
The  vascular  changes  are  considerably  less  pronounced  ih  comparison  with 
exanthematous  fever,  Heoroses  and  inf Isunmatory  changes  of  the  vascular 
wall,  so  typical  of  the  Rool^  Mountain  fever,  are  absent. 

Cut  off  sections  of  the  parenchymatous  organs  reveal  pathological 
changes  occasioned  by  the  affected  vessels.  They  aTe  particularly 
pronounced  in  the  heart,  lungs,  brain,  and  kidneys.  In  particular, 
cardiac-wall  preparations  always  reveal  a  focal  or  diffuse  interstitial 
myocraditis  of  varying  degrees.  Interstitial  pneumonia  is  found  in  all 
lethal  oases. 

Thft  ftliriTcal  uioture.  The  incubation  period  may  last  from  1  to 
5  weeks,  but  its  usual . duration  is  10-12  days. 

The  disease  is  acute  from  the  very  onset  and  is  accompanied  by 
chills  and  a  severe  headache.  The  first  objective  symptoms  are  an 
acute  hyperemia  of  the  conjunctiva  and  a  moderate  enlargement  of  all  the 
lymph  nodes.  In  some  cases  a  general  indisposition,  headaches  and  vertigo, 
and  the  loss  of  appetite  are  obsearvable  in  the  last  days  of  t^e  incubation 
period*  ■ 

Characteristic  in  this  connection  is  a  gradually  increasing 
temperatvire  which  usually  reaches  a  maximum  (40-40.5°)  only  at  the  end 
of  the  first  week.  The  duration  of  the  fever  period  may  vary  from  2  to 
5  weeks,  and  the  falling  temperature  is  of  the  lysis  type  (llg.  8). 


An  important  diagnostic  sjoaptom  in  this  type  of  rickettsioisis 
is  the  primary  affect  which  is 'usually  manifested  where  the  clothes 
adhere  closely  to  the  body  (around  the  waist  .and  in  the  armpits)  .  In 
the  beginning  of  the  fever  period  it  is  a  concentrated  hyperemio  nodule 
with  a  diameter  of  about  1  pentimeter.  At  the  top  of  the  nodule  is  a 
multichamber  beside  which  become  ulcerated  in  a  few  days  and  covered 
with  a  dark  crust,  The  doer  is  painless  and  does  not  itch.  It  begins 
to  heal  in  the  third  week.  The  first  affect  in  tsutsugamushi  fever  is 
observable  in  BO^IOOfo  of  the  oases  and  is,  as  a  rule,  accompanied  by 
regional  adenitis. , " 

A  rash  appears  on  the  skin  between  the  5th  and  8th  day  of  the 
disease.  It  first  appears  on  the  bo<^  and  later  extends  to  the 
extremities.  The  face,  the  palms  of  the  hands,  and  the  soles  are  seldom 
affected  by  the  rash.  The  rash  is  of.,a  macdar  or  maculo-papular  type, 
has  a  reddish  hue  and  disappears  under  pressure. 

Hemorrhages  are,  very  rare.  The  pulse  frequency  la^  behind  the 
temperature  and  fluctuates  between  70  and  d 00  beats  pef  minute.  In 
serious  cases  the  pulse  frequency  ino'reases  to  120-140  beats  per  minute 
in  the  second  week,  and  the  arterial  pressure  diminishes.  A  collapse 
or  thrombosis  of  the  vessels  and  hemorrhages  iii  various  localities  are 
possible  in  Severe  cases (.  ,  ;  /  v  ^  ^  ■  : 

A  cough  develops  in  the  very  first  week.  In  the  second  week  of 
the  disease  symptoms  of  bronohopneTmoionia  can  frequently  be  detected  by 
X-ray  and  physical  examination. 

The  liver  and  spleen,  as  a bnrle,  become  enlargedo 

The  disturbance  of  the  nervous  system  is  manifested  first  of  all 
by  headaches  which  perturb  the  patient  from  the  very  start  of  the 
disease  and  subside  somewhat  in  the  Sjecond  week.  Severe  oases  are 
frequently  accompanied  by  Idle  development  of , encephalitis  whioh  is 
symptomized  by  delierium,  stupor,  and  muscle  twitching.  According  to 
the  American  researchers,  neurological  complications  are  particularly 
firequent  in  the  case  of  persona  who  had  been  iinder  nervous  strain  before 
the  onset  of  the  disease.  This  was  clearly  manifested  in  the  study  of 
the  disease  among  the  American  soldiers  who  had  been  in  the  Pacific  , 
theatre  of  operations  during  the  Second  World  War.  Symptoms  of  enceph¬ 
alitis  were  found  in  about  45^  of  the  oases  in  that  period,  ,  .  ,, 

An  investigation  of  the  blood  during  the  critical  stage  of  the 
disease  could  not  reveal  any  characteristic  changes.  The  number  of 
leucocytes  does  not  exceed  the  upper  limit  of  the  norm  as  long  as  there 
sure  no  complications  occasioned  by  the,  incrustation  of  bacterial  flora. 

In  some  cases  there  is  a  tentency  to  leucopenia  in  the  first  week  of 
the  disSeise.  "  ,  j,. 

Pathological  admixtures  indicating  the  formation  of  an  infectious ~ 
toxic  nephropathy  may  be  fomid  in  the  urine..  . 

Recovery  begins  at  the  end  of  the  second  and  beginning  of  the 
third  week  when  the  falling  temperature  is  indicative  of  a  retarded 
lysis.  The  recuperation  period  is  usually  quite  long. 
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Proeaiosis.  The  prognosis  of  the  disease  varies  considerably. 

The  mortality  rate  of  the  tsutsugiamushi  f ev6r  may  fluctuate  within  a 
wide  range  from  1  to  6(^o  The  fluctuations  are  determinesd  by  both  the 
characteristics  of  the  endemic  focus  and  the  patient’s  age.  A  large 
number  of  deaths  from  tsutsugamushi  fever  occur  among  middle-aged 
people.  Death  usually  comes  at  the  end  of  the  second  week  of  the 
disease.  The  causes  are  a  secondary  bacterial  pneumonia,  meningo¬ 
encephalitis,  and  biopd-oirculation  ihsufficienoy.  But  all  this 
applies  to  the  time  when  no  dxiigs  were  available  for  specific  treatmento 
The  prognosis  has  been  considerably  changed  and  mortality  practically 
reduced  to  nil  with  the  introduction  of  antibiotics* 

Diagnosis.  A  clinical  dia^bsis  of  tsutsiigamushi  fever  frequently 
involves  considerable  difficulties  in  view  of  the  fact  tl^t  such 
symptoms  as  headaches,  rbla,tive  biadycardid,  and  the  absence  of 
leucocytosis  which  may  be  bbserved  in  a  number  of  other  diseases 
prevalent  in  the  same  areas  '--  dengue,  malaria,  typhus  abdominalis, 
certain  other  types  of  riokettsiosis,  etc.  The  indications  of  endemic 
focus  in  the  area  found  in  the  anamnesis  and  the  discovery  of  a.  primary 
affect  can  be  used  as  a  starting  point  for  ah  early  diagnosis, 
laboratory  investigations,  partibularly  a  Weil-Pelix  reaction  with  a 
proteio  antigen  OXjj,  are  very  helpful  in  diagnosing  the  disease, 

laboratory  diagnosis.  The  most  acciirate  method  of  a  laboratory 
diagnosis  is  the  isolation  of  the  causative  agent  frda  the  patient’s 
blood  during  the  fever  period  by  an  intraperitohea.1  infection  of  white 
mice.  If  tsutsugamushi  fever  riokettsia  are  present  in  the  test  subjesi.s, 
the  mice  will  die  between  the  10th  and  18th  day  after  the  infection.  An 
autopsy  reveals  a  characteristic  picture  peculiar  to  this  type  of 
riokettsiosis.  A  miorosoopio  examination  of  the  smears  taken  from  the 
spleen  stirface  and  peritonetim  and  colored  by  the  Eomanovskiy-Giemsa 
method  reveals  tiny  violet  microorganisms  somewhat  resembling  Diplococci 
and  arranged  both  within  and  outside  the  cells.  Peritoneal  fluid,  blood 
and  a  105^  emulsion  of  spleen,  liver,  ’and  Itmg  tissues  are  used  for 
f\irther  passages.  The  final  identification  is  also  made  ih  mice  by 
chiasmio  serological  reactions,  Miftien  isolating  the  causative  agent  in 
mice,  it  should  be  borne  in  mind  that  not  all  the  Trobidoxenus 
orientalis  strains  bring  about  the  death  of  the  mice  in  the  first 
passages.  Further  tests  should  therefore  be  made  in  some  cases  even 
when  the  clinical  symptoms  of  the  disease  are  absent  in  the  animals, 

A  serological  dia^oSis  of  the  tsutsugamushi  fever  boils  down  to 
a  Weil-Felix  reaction  with  the  use  of  an  OX  antigen  of  the  Kingsbeiry 
proteus  strain.  The  ^tibodies  in  the  patient’s  bipod  serum  appear  by 
the  end  of  the  second  week  of  the  disease,  their  titer  reaches  a  maximum 
on  the  20th-21st  day,  and  then  Shows  a  rapid  drop,  frequently  disappearing 
1-^  months  later.  The  serum  of  the  tsutsugamushi  feVef  patients  produces 
a  positive  reaction  to  the  antigen  of  the  Xjj  proteus  and  a  negative 


reaction  to  the  antigen  of  the  proteus®  .  .  A  1  of  the 

serum  is  considered. a  diaghostie  titer,  hut  a  single  investigation  of 
the  serum  is  of  lihtle  value  and  a  study  of  the  dynamics  of  the  c, 
growing  titer  is '  therefore  highly,  feopmmended®’  ,  7,'i' 

A  complemenl^fixation  reaQti'oh.  cannot  he  used  in  view  ,  of  the 
large  serological  variety  of  the  Tromhidoxenus  orientalis  riokett sia  . 
strains. ,i'  i -■•t  J;,;*;.:!'.?  z: v  ' 

Treatment.  ■  Before  the  introduction  of  antihioibios  the  treatment 
of  tsutsugamushi  fever  was  limited  to  the  prescription  of  symptomatic  • 
remedies  and  general  tonic  therapy. :  Si  h  . 

The  effectiveness  of  Chloromycetin  in  the  treatment  of  this 
disease  was  established  hy  Smadei  in  194&»  Valuahle  properties  were 
later  found  also  in  two  other  antibiotics,  aureomycin  and  terramycin 
(Bailey,  Ley,  Dieroks,  etc.  1951)®  {  ’  . 

The;  American  reseamrchers  recommend  the  following  dosagess  the 
first  dose  5  €rams.  then  0*5  grams  every  hours  until  the  temperature  ,, 
is  hack  to  normal  (Smadel,  1952).  The  treatment  usually  last  24  hours. 

In  S|3vere  cases  it  may  he  protracted  to  2-3  days,  • 

j  Another  scheme,  also  successfuliy  used  during  the  outbreak  of  ; 
tsutsugamushi  fever  in  1952  among  (^iang  Kai-shek’s  trpops  on  the  , 
Penhuletao  islands,  amounted  tp, a  prescription  of  a  shook  dose  of  5; 
grams  ani  the  subsequent  injection  of  2  grams  of  the  drug  every  12 
hours  (Prezina  and  others,  1954)®  J^crtain  researchers  find  it  possible 
to  limit  the  treatment  to  a  single  intake  of  3  grams  of  the  antibiotic  .  , 
(Welch,  Lewis,  Keefer,  1955)® 

The  treatment  may  be  followed  by  relapses  which  are  usually 
considerably  milder  than  the  original  disease.  The  relapses  are 
apparently  due  to  the  fact  that  the  antibiotics  possess  only  riokettsia- 
static  but  not  riokettsia-destroying  properties.  Recovery  is  brou^t 
about  primarily  by  the  formation  of  an  active  immunity  which  may  be 
absent  when  the  drugs  are  first  applied  or  during  a  short  course  of 
treatment  (Ley  and  Smadel,  1954)®  Relapses  almost  never  oocta’  if  the 
treatment  begins  in  the  critical  stage  of  the  disease  (6th-7th  day). 

The  way  out  of  this  situation,  as  proposed  by  the  Americans,  is 
an  anti-relapse  treatment  which  consists  in  the  introduction  of  a  single 
3  gram-dose  of  the  antibiotic  on  the  6th  day  after  the  end  of  the  first 
course  of  antibiotic  therapy  (Smadel,  Bailey  and  Diercks,  1950)®  The 
relapses  also  respond  well  to  antibiotic  treatment  (3-5  grams  per  course )» 
Patients  whose  tsutsugamushi  fever  has  been  checked  by  antibiotics 
recover  rapidly  and  may  go  back  to  work  between  the  10th  and  14th  day 
after  the  fever  period,  if  the  work  does  not  require  much  physical 
strain. 


Prophylaxis,  The  measures  against  tsutsugamushi  fever  consist 
first  of  all  in  the  extermination  of  the  carrier  ticks,  and  that  can  be 
achieved  by  the  intense  cultivation  of  the  land  in  the  tick-inhabited 
areas,  soil  dcaiiBge,  etc,,  as  •well  as  by  treating  the  area  with 
insecticides. 
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Personal  ixrbphylactic  measures  inciiide  the  protection  against  the 
tick  larvae  during  tlsits  to  the  endemic  areas  (the  use  of  tight-  i 
fitting  clothes  and  xepellants)o 

Efforts  to  develop  effective  vaocines  have  so  far  heen  unsuccessful. 
Two  types  of  dead  vabcines  have  heen  developed  in  the  from  agar 

tissue  cultures  ahd  from  the  lungs  and  spleen  of  infected' white  mice. 

Both  vaccines  were  found  to  he  ineffective  in  epidemiological  tests*  . 
There  was  practically  no  difference  in  the  incidence  of  the  disease 
hetwe^  the  groups  "  of  vaccinated  and  honveccinated  suhlects  (Bergen 

Gould  and  Kitayoka,  1949  i 

When  the  dead  vaocines  proved  to  he  ineffective,  tests  Were;ma;de 
with  a  live  vdc cine  applied  simultaneously  with  chloronybetin*  Althou^ 
the  researoheis  obtained  some  promising  results,  the  complexity  and 
unwieldiness  of  this  method  restrict  its  Use  only  to  special  oircumi 
stances  (Smadel  and  others,  1952)«  ' 

The  major  difficulty  in  the  development  of  a  vaccine  against 
tsutsugamushi  feVer  lies  in  the  oonsiderahle  serological  heterogeneity 
of  the  vianis  strains* 

Smadel  and  others  (1950)’  sug^sted  the  use  of  chemoprophylaxis,  ^ 
including  Chloromycetin,  td  prevent  the  development  of  tsutsugamushi 
fever*  Ohservatiohs  Carried  out  in  one  Of  the  endemic  screes  shewed  tb -tv 
Chloromycetin  is  effective  when  used  in  daily  doses  of  5-4  nt 

intervals  of  4-7  days  and  over  a  period  of  4“6  wbeks.  Although  the 
people  treated  with  the  drug  still  oontraoted  the  disease,  the  tsutsu¬ 
gamushi  fever  in  their  caCe  was  considerably  milder  than  Mong  the  • 
control  group  of  patients*  ^ 
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MELIOIDOSIS  (GIAKDBRS-LIKE  DISEASE) 

'  Ppfi  w-i  -hi  ftw  w  MftI  iniflnsiH  is  a  rare  and  severe  disease  endemic  \;'; 
to  the  coiatotries  of  Southeast  Asia#  Characteristic  of  melioidosis  is  a 
variety  of  clinical  symptoms  j  which  makes  it  easy  to  confuse  it  with  : 
various'  acute'  infectious  diseases  suCh  as  glanders  j  Cholera»  the  plague  ^ 


and  a  large  number  of  others# 


History^ ' '  The  first  report  on  that  disease  .was  made  in  I9II  hy 
Whitemore  who  discovered  in  his  poCt-morteii  examinations  of  people  who 
bnH  died  of  unkno^  cahsCs  pertain  patholo^cal  changes  somewhat  similar 
to  those"  6CoTi!in:ing  in  glanders#  In  1912,  working  together  with  ;  r 
Kristoaswami,  he  Observed  another  58  siinilar  caSes  and  isolated  the 
causative  a|gent  which  he  called  the  morphiomariiac-Sepsis,  as  most  bf  the 
dead  people  had  beett  drug  ajidiots  and  their  abcesses  where  localized 
around  in  the  inoeotion  areas.  ‘  ’ 

’  3ii  191^  lUetoher  bbserved  a  ui^qUe  epizooty  that  had  broken  out 
among  wHiW  mice' kept  in  a  iaboratpiry' vivarium  in  Kuala  LumpUr  (Mal£ora)  ,> 
The  disease  was  Charabterized  by  Suppittative  secretions  from  the  eybs  ' 
and  n'oSe,  a,denitis,  and  the  forma'tion  of  abcesses  in  the  spleen  and  ' 
Ixaigs.  During  that  epizootic  disease  the  a^nt  was  isolated  and  identif'-v 
by  Fletcher  as  glanders  bacillus,  ^  ^ 

In  I9I  7  Stanton  and  Hetinesey  ubserVed  a  disease  in  human  beings 
which  iiy  its  blinioal  picture  resembled  cholera,  but  an  autbpsy  of  the 
dead  pebble  revealed  Symptoms  Similar  to  miliary  tuberculosiSD 

In  a  comparative  study  of  the  Causative  a^nt  he  isolated  during 
the  epizbbtiC  disease  among  white  iaiCe,*  and  bf  the  microbe  isolated  by 
Stanton  and  Hennesey,  ?letcher  established  their  identy  with  .the  ' 
vniitemore''babilli»'  '  '  '  '■  .'y 

In  19I8  Stanton  observed  numerous  bases  of  melioidosis  infection 
among  rodents  under  natural  oonditibns  and  suggested  that  melioidosis 
waS' peculiar  to  rodents '  and  that  it  ■was  transmitted  to  men  throu^  the 
di^stive  tract  from  food  products  contaminated  by  the  excrements  of  . 
sick  animals.  He  eventually  produced  experimental  confirmation  of  that 
in  his 'experiments  with  moj^eyS. 

Etiblpgyi  By  its '  morphological  'Sud  biological  oharaoteristios  ' 
the  causative ^  a^nt  of  melioidosis,  Malleomyoes  pseUdomallei.  is  closely 
related  to  the  glanders  ageht  Malleomvces  mallei  and  Bacillus  •phocyaneuta 
The  melioidosis  agent  is  a  delicate  bacillus  measuring  2-6  >'  x  0.5“1 
with  roinided  ends.  It  occasionally  appears  in  threadlike  forms  .  '  ' 
measuring '  1 5-20  in  lerigth, '  Very  short  formations  resembling 
cocci  in  shape  are  frequently  found  in  Old  cultures^  In  smears  taken 
from  organs  the  bacilli  are  found  in  groups  Of  4-6  units,  but  in'  -  ' 

cultures  they  ■usually  appear  in  single  units.  One  Of?,  the  distinctive. 
characteriStibs  bf  the  agent  is  a  pronounced  polymorphism. 


The  agent  lends  itself  to  hy-polax  ^iline  coloring.  The 
characteristic' granularity  is  best  revealed  when  the.  culture  smears  are 
ooloted  by  the  Leishman  method  and  :the.. tissue  samples  by  the  Bqm^ovskay- 
Giemsa  method.  The  melioidosis  bacillxis  takes  on  a  gram-nQ^ative  color.., 
The  causative. agent  of  melioidoisis  .has  no  capsules  and  does  not  fd??m  any 
spores# 

Due  to  the  presence  of  a  hmdle  of  flagelli  at  one  of  the  ends, 
Malleomyces  •pseudomallei  possesses  active-  mobility;  by  whichj  i^^cidentally j 
it  is  distinguished  from  the  glanders  buoillus.  Investigation  of  tte  '! 
fla^llum  apparatus  carried  out  in  yeoent  years,  have  show  that  its ,, 
structure  depends  on  the  stage  of  the  microbe’s  develppient...  Young  , 
microbes  posses  a  single  flagellum.  At  a  later  stage  the]?e  are  severa.1 
flagelli  clustered  at  one  of  the  poles.  The  flagelli  c^  be  f  oiait 
both  poles  after  the  first  indications  of-oell  divipiesn  (Bridle  : 
and  Cowau,  1951;  Lajudie,  Poxarnier,  Chambon,.  1953).  ’  .  -  ’ 

.  The  causative  agent  of  melioidosis  is  a  facultative  ^robe,  and 

is  easily  cultivated  in  ordinary  nutritt'''’e,®®'ii®' tp2,  -9^  -  - 

addition  of  l^o  glycerin  somewhat  stimulates  its  ^owth  \15iller  j  ra^ei, 
Cravitz,  Tanner,  and  Ingans,- 1948).  .  She  optl^  temperature  is  .wxthin 
the  57®-range  but  a  growth,  thou^  less  rapid,  is  noted  also  at  lOirer  , 

temperatures  (up  to  20°).  ,  ,  .  V  i 

When  used  as  a  ctilture  medium,  a  meat-peptone  bouillon  reveal 

a  slight  turbidity  in  24  hours  which  toore^es  in  proportion  to  the  .  .. 

growth.  The  thinned  membrane  forming  on  the  mpdium  surface  grows  ,,  , 
thicker  and  becomes  plicated  on  the  second  da.y«  . 

A  rich  porous  and  often  mucous  sedimentation  forms  on  f he  oottom 

(Pon,  1927).  ■  v  U  .r  5.:-  O.:'-.-'. 

A  characteristic  growth  is  observed  in  a  5>  glyceran  .pgar.  ^ 

Smooth,  convex,  transparent  colonies  of  irregular  fo:m,  somewhat 
resembling  those  of  an  intestinal  bacillus  but  smaller  in  size,  .appear  , , 
on  the  surface  of  the  medium  one  day  later.  A  process  pf.dissooiatton  , 
takes  place  on  the  second  day,  and  2  types  of  colonies  can  be  observed.; 
Some  colonies  (R-form)  are  opaque,  round-shaped,  irregular  with  serrated 
ends|  a  small  projection  surrounded  with  a  torulus  is  found-in  the 
center.  The  d3?y  plicated  surface  of  these  colonies  has  a  typical 
rainbow  metallic  reflection.  :  Other  colonies  (S-fprm)  are  also .opaque, 
somewhat  larger  j  hsi'Ve  a  smooth,  slightly  convex,  surface  and,  like  .  ,  r  , 

those  of  the  above-mentioned  "type ,  a  metalli-c  reflection,  i.  '  /  r 

i  The  R-form  microbe  is  more  yiiulent ;  than  the  S -form  (Bidzari, 

1938).  '  ..  .'  •  ^  r, ::v 

A  third  type  of  colony,  the  so-called  mucous  colonies,  c^pe 
found  in  the  cultures  of  patholosfp^'i.’^h^^^Aals.  ,  They  are  considerably 
larger  (reaching  6  mm  in  diameter),  have  a  regular  round  shape,,  a  ^  , 

mucous  consistancy,  they  are  transparent  and  slightly  opalescent} 
spots  with  an  oily  reflection  are  occasionally  seen  on  t^pi?* 

This  type  of  coloiy  closely  resembles  those  of  the  Priedlander  bacilli. 

In  sputum  cultures  the  mucous  variants  are  predominant  over  the  iypical 
ones  (Le  Gac,  Courmes,  Bres,  1954). 


A  yellow-brovmish  coloring,  characteristic  of  the  Malle omyces 
pseudoinkllei  colonies ,  appears  between  the  4th  eind  7th  <iay  of  the 

•  On  glycerin  potatoes  a  moist,  grayish  coating  forms  in  48  hoiirs 
and  takes  on  a  golden  or  light  brown  color  on  the  following  days.  ,  r  ,: 

The  fermentative  activity  of  the  melioidosis  bacillus  varies 
from  a  wide:  spectium  of  decaying  carbohydrates  down  to  zero  in  saocharo- 
lytio  subcultures.  Usually,  however,  Malle omvoes  pseudomallei  ferments 
glucose  in  saccharose,  forming  an  acid,  but  without  gas,  in  the  first 
days;  and  lactose,  mannitol,  maltose,  dextrine,  .and  dulcitpi  in  .the 
following  days  (Stanton,  Fletcher,  Kangarayer,  1924l  Miller,  Pannel, 

Cravitz,  Tanner,  Ingalls;  Kolle  and  Hetch,  1952)»  It  does  not  form  any 
indole  or  hydrogen  sulphide.  It  turns  a  litmus  mild  reaction  sour, 
slowly  coagulates  it  (within  4  days),  and  then  peptonizes  it.  Possessing 
definite  proteolytic  characteristics,  it  liquefies  gellatin  and  dissolve^ 
convolute  egg-white  (Bidzari,  1938;  Mirick,  Zimmerman,  ;*^^aner,  HTampred, 

1946).  On  blood  cultures  the  melioidosis  .bacillus  brings  about  a  slow 
Hemolysis  (Odura,  19551  lajudie  and  Brigoo,  1955)»  -  _ 

Malleomvces  •pseudomallei  cultures  give  off  a  typical  aromatic 
odor*  By  its  antigenic  structtire  the  causative  agent  of  melioidosis 
is  closely  related  to  the  glanders  bacillus  and  produces  a  cross 
serological  reaction  with  it  (Cravitz  and  Miller,  l95p).  , 

A  distinctive  feature  of  the  melioidosis  baciliviS  is  its*  relatively 
pronotinoed  stability  in  an  external  medium.  It  0^  retain  its  effective*.^ 
ness  for  a  comparatively  long  time  outside  of  the  organism  under  ‘ 
favorable  temperature  oonditicais. 

In  ordinary  tropical  temperature  the  microbe  can  survive  in  fecal 
matter  and  in  the  soil  at  least  27  days,  and  in  drinking  water  44  days. 

While  thriving  in  an  external  medium  under  favorable  temperature  cohditidruij 
the  causative  agent  rapidly  dies  both  in  higher  and  lower  temperatures c - 
A  microbic  suspension  becomes  inactivated  in  a  few  minutes  when  heated 
to  56°.  It  is  not  very  resistant  to  ordinary  bleaching  disinfectants  of 
bleaching  powder  solutions,  potassium  permanganate,  mercuric  chloride, 
etc.  But  mention  should  be  made  of  the  fact  that  phenol  and  lysdl  are 
not  very  effective  (Miller,  Pannel,  etc.).  : 

Almost  every  type  oi  laboratory  animal  is  sensitive  to  melioidosis „ 
The  most  frequently  used,  experimental  model  for  isolating  and  identifyir^g 
the  agent  are  guinea  pigs  which  contract  the  disease  by  any  method  of 
infection  (subcutaneous,  intraperitoneal,  oral,  and  by  applying  the 
infective  material  to  the  mucous  membranes  of  scarred  skin). 

.  .'When  infected  through  the  mucous  membranes,  and  depending  on  the 
place  of  infection,  the  disease  appears  in  the  guinea  pigs  in  the  form 
of  a  suppurative  conjunctivitis,  rhinitis,  and  vaginitis  with  ulcers  and 
is  accompanied  by  a  suppuration  of  the  regional  nodes  and  a  high 
temperature.  ,  . 
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Intraperitoneal  infection  causes  peritonitis  and  the  formation  of 
scattered  nodules  in  the  omentum  and  internal  organs.  On  the  second  day 
of  the  infection  the  m^e  animals  reveal  enlarged  testis  and  a  reaction 
similar  to  the  Strauss  j)hen:omen6n  in  glanders. 

The  test  ahimals  usually  die  between  2  ahd  5  weSks  after  the 
infection,  depending  on  the  nuniber  Of  tilcfobes  introduced  and  the  method 

of  infection,  . ^ ■■  " 

Rabbits  are  no  less  sensitive  to  melioidosis  than  guinea  piigs. 


They  usually  die  within  8-10  days  after  the  infection.  -• 

White  mice  were  found  to  be  little  sensitive  to  experimental 
infections;  they  frequently  develop  chronic  for^  Of  iirfection  (Lajudie, 
Brigoo,  1955)«' 

A  post-aortem  examination  of  the  internal  organs  of  animals  killei 
by  melioidosis  reveals  Changes  similar  to  those  foiffid  iri  glanders  and 
characterized  by  the  ^senoe  of  a  number  of  neorotio  nodules  and 
caseous  degeneration  in  the'  center,  aS  well  as  the  formation  of 
abcesses  in  the  lymph  nodules,  liver,  spleen,  and  lungS.  ^ 


Epidemiology^  Melioidosis  is  ah  infection  endemic  to  a  number  of 
cotintries  of  Southeast  Asia  and  certain  Countries  and  islands  of 
Southeast  Pacific,  Cases  of  that  disease  have  been  recorded  in  Burma, 
Vietnam,  Thailand^  India,  Ceylon,'  and  the  islands  of  the  Malayan 
archipelago.  But  mOlioidoSis  is  not  re  stricted  to  the  above-listed 
areas,  it  covers  a  considerably  larger  territory,  Thus  is  195o  Qerard 
isolated  MrI  lertmvoes  pseudomallei  strain  from  a  pig  oh  Madagascar 
island.  In  I946  Miriok,  Zimmerman,  and  others  reported  2  oases  of 
melioidosis  in  St.  Louis  (TJ.S.),  ' and  in  1940  the  disease  w^^ 
in  the  Philippines  (Vaucel,  1952), 

Judging  by  the  information  published  in  the  literature,  the  number 
of  recorded  oases  of  melioidosis  is  relatively  small  and  does  not  , 

exceed  a  few  hundred.  But  bearing  in  mind  the  complexity  Of  the  diagnosis 
and  the  fact  that  the  disease  is  not  well  knOwn  to  medical  workers ^  it 
must  be  prestaied  to  be  considerably  minimized. 

The  reservoir  of  the  causative  agent  in  nature  are  Mall  rodents’ 
(wild  rats  and  mice)  in  which  the  disease  may  be  found  to  exist  in  a  -  - 
chronic  form  and  accompanied  by  suppurativO  discharges  from  the  eyes  and 
nose,  hemorrhagic  tracheitis ,  and  luhg  affections.  The  suppurative 
discharges  contain  large  quantities  Of  the  ngent.  -  The  latter  is  oontai?ied 
not  only  in  the  suppuration,  large  amounts  of  it  are  found  also  in  the 
excrements  (feces,  urine)  of  the  sick  animals. 

Other  types  of  animals^  in  addition  to  rats  and  mice,  majr  also 
play  a  certain  epidemiological  role  as  a  source  of  infection  of  nian.  There 
are*  known  cases  of  Cdts ,  dogs ,  horses ,  and  Cows  being  spontaneously 
infected  with  the  melioidosis  virus, 

Man  contracts  the  infection  by  vising  foodstuffs  contaminated  vdth 
secretions  of  sick  rodents.  The  disease,  as  a  rule,  breaks  out  among 
the  population  living  in  unsanitary  conditions  and  having  close  contact 


with  rodents.  The  possibility  df  animals  becoming  infected  with 
melioidosis  by  eating  naturally  infected  fodd  (vegetables  from^ehdemic 
areas)  was  proved  experimentally  by  Stanton  and  Fletcher  (193^)* 

The  source  of  human  infection j  in  addition  to  f odd  products,  may 
also  be  contaminated  water  in  which,  as  has  alieady  been  pointed  out  ? 
aboveV  the  virus  Can  be  prese3fved  for  a  long  time,  liilier.  Panne  1,  and 
others  proved  experimehtally  that  the  introduction  df  the  ^^alleomyces 
pseudomallei  in  the  water-supply  system  not  only  fails  to  reduce  the 
number  of  micrdbes  but  even  increases  it,  that  is,’  the  microbe  can  j  ' 
multiply  in  that  medium.  A  large  percentage  of  viable  species  survive 
also  after  8  weeks' in  the  w^^  This  shows  that  ii/ater  sources  dan 
remain  infected  for  a  very  long  time  after  they  have  been  contaminated- 

with  microbes.  '  ,  ...  . 

There  axe  several  recorded  cases  of  man  contracting  melididosis 
by  drinking  the  infected  water  of  ponds  and  lakes  i 

The  agent  can  penetrate  the  human  organism  throng  the  nose 
mucosa  and  eye  oonjunotiva.in  addition  to 'the  gastrointestinal  tiacto 
Vauoei  describes;  3 canes  of  melioidosis  contracted  by  people  thr’o^ 
the  contact  of  ihieoted  soil  with  Sn  injured  part  of  the  body*  during  an; 
automobile  accident.  Guinea  pi^  were  infected  experimentally  by  ^  ’ 
applying  infected  water  to  scarred  skin. ,  :  /  . 

;  Certain  types  of  bldod-suckihg  insects  may  also  play  a  definite 
part  in  the  dissemination  of  meliOidosisf  this  suggestiph  was  first  madn 
by  Stanton  and  Fletcher  ahd  later  proved  experimenta.ily  by  Pon  and  by  th^ 
work  of  Blanc  and  Baltazard  ( 1941 »  1942).  .  ^ 

They  proved  that  Aedes  ae^pti  mos(piitdes  and  XenopS  ilia  cheopis 
rat  fleas,  when  fed  on  sick  'animals,  are  caphbledf  becoming  infected 
and  transmitting  the  inf edtipn  by  biting  hea;ltl^  guinea  pigs.  —  -  ^  . 

;  There  are  no  Imown  cases  of  one  man  tiransniitting  the  disease  to 
another,  although  meiioidbsis  patients  were  frequently  placed  in  general 
hospital  wards.  This  is  somewhat  paradoxical  if  we  bear  in  Bind  that  ■ 
the  patients  Secrete  the  agent  in  their  sputum,  urine,  excrement,  and 
suppuration.  Some  researchers  therefore  believe  that  the  microbe  has  - 
to  pass  through  a  rodent’s  organism  before  it  can  infect  a  m^.>  it 
would  be  more  correct,  however,  to  suggest  that  man  is  not  very  c  -  ^ 
susceptible  to  melioidosis,  vrhioh  is  oonfirmed  in  particular  by  the  '  , 

absence  of  intralabpratory  infeotionS. 

Pathological  The  pathoanatomical  changes  produced  by 

melioidosis  in  man  have  not  been  adequately  studied  in  view  of  the 
relatively  Small  number  of  observed  cases .  Post-mortem  examinations 
of  people  killed  by  acute  and  subacute  forms  of  the  disease  reveal 
typical  generalized  affeotioiM . in  the, form  of  caseous  nodules  representing 
concentrations  of  suppurative  cells  surrounded  by  a  hyperemia  tone.  The 
concentration  of  such  formations  produces  suppurative-caseous  fbcl  and 
abcesses.  .  This  is  partiral^ly  characteristic  of  the  subacute  forms.  ’ 
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The  liver  is  stHnewhat  enlarged  and  contai^  iiiimerous  nodules  ^ 
occasionalDjr  combine  into  large  aboesses.  The  same  picture  is  observable 
in  the  spleen.  Similar  affections  are ,  re^arly  found  the 

lungS)  kidneys,  urinary  blsidder,  3ymph  nodes,  subcut^eous  tissue,  and  , 
muscles.  Worth  mention  are  the  errosive-tacerous  chafes  frequently  ' 
observable  in  the  intestine.  The  meiioidosis  bacillus  can  be  isolated 
from  the  affeoted  organs  and,  the  suppuration  of  the  abcesseS.  ^  , 
chronic  cases  the  mentioned  changes  include  also  an  affecticai  of  the  benos. 


The  picture.  The  ol^ical  manifestations  of  melloidosid- 

in  man  vaiy  affeat  deal.  -  ;  -  -  v,  j.  ■: 

Most  of  the  researchers  single  out  4  tasio  forms  of  the  diseases 

:1)  very  acute  septic  me lioid.osisj  ,  ,  :  - 

2]  acute  septic  melioidosis}  .  . 

.5)  sutaoute  septic  melioidosis;  ^  . 

,  '  4;  :  chronic  melioidosis.  .  . 

The  duration  of  the  incubation  period  in  melioidosis  has  not 

been  established  exactly.  Those  referrtog  to  the  period  of  se^^  . 

days  axe  apparenljly  close  to  the  txuth  (RugOf  ^■i&lenS|  Zuxwexthf  , 

IQXft  ^  i  .  .  -  .  ' 

The  very  acute  septic  melioidosis  is  characterized  by  a  rapid  arvl 
turbulent  course.  The  beginning  of  the  disease  is  acute,  Accompanied 
by  chills,  vomiting,  diarrhea,  aiid  a  shaTp  dehydration  of  the  organism^ 

The  temperature  goes  up  to  a  high  level  (40-41°)  and  remains  there_ to  - 
the  end.  The  patients  complain  of  severe  ■  ^®y 

consciousness  and  become  delirious.  The  objective  ohaiges  to  the  , 
cardiovascular  system  include  tachycardia,  reaching  up  to  1  -  ^  ^ 

beats  per  minute,  muffled  tones,  and  arrythmia.  This  .is  accoinpa^^^ 
by  the  development  of  dyspnia  and  coughing  acoompanied  hy  thO  seoretion 
of  bloody  sputum  of  a  mucous  consistency  oontaihing  l^g®  4b.autities  p  . 
the  infective  agent.  A  dry  and  moist  ra.le  can  ocoaSional^  be  heard  to 
the  very  first  days  of  the  disease  to,  the  lower  parts  of  the  lungs, ^ 

The  tongue  is  dry  and  coated,  .hi^  may  persist  throughout  one 
disease,  and  the  feces  are  ochre-yellow  and  malpdorous.  The  H-ver  and 
spleen  are  slightly  enlarged  and  morbid  hut  to  some  cases  they  may  nop 
palpitate.  Symptoms  of  jaundice  are  ocasaionally  noted.  An  imvestigapion 
of  the  blood  reveals  a  pronounced  neutrophilic  leuco^tosis.  Death 
occurs  following  a  collapse  between  the  second  and.  f^fth  day  of  the 

l^jLS€8tSG'«  /  *  '■  - 

In  some  oases  the  disease  begins  with  a  obllapse  which  is  folloired 

by  a  rapid  rise  of  temperature  and  totense  diarrhea.:,  ^ 

shortly  afterward,  ,  ,,  .j.  ;  .."v-  i  - 

An  acute  sepsis  lasts  a  little  longer  and  is  characterized 
primarily  by  the  same  symptoms  aa  the  above -described  form  hut  the 
development  is  somewhat  slower.  : The  onset  of  disease  in  this’_case  ' 

is  frequently  preceeded  by  a  prodromal  period  during  which  the  patient 
complains  of  increasing  fatigue,  periodic  chills,  headaches,  neuralgic 


and  mtisoular  pains,  and  insomnia.  A  slight  temperature  rise  may  occur 
in  the'  evening*  3!hi3  oQhditioh  may  continue  for  a  ocmparatively  long 
time' C'ttp  "to '-5^8  days). 

The  on^et  of  the  disease  blbsely  resembles  an  acute  foim  of  '' 
tj^hus  abdominalis  vhioh  prompted  certain  Researchers  to  refer  to  this 
form  typhoid  in  o^trast  to  the  above-described  bhbleriform  diseaseo 
■  '  The  temperature  goes  up  gradually  ^d,  reaching  40-40*  5° »  iremains 
at  that  level  with  occasional  insignificiant  remissions.  '  Ihiring  tliat 
period  the  patients ;  complain  of  headaches  and  acute  heural^c  pains, 
nausea'I^  ab  well'  as  pain  in  various  parts  of  the  abdomen,  It  is'  fre¬ 
quently  impossible  to  establish  any  pathologiciai  bhangs  by  an  Ohjectire 
investigation  in  the  first  days  of  the  disease,  ‘  '  '  '  ' 

The ' general  bbhditioh  of  the  patient  gradually  deteriorates,  and 
in  the  critical  period  of  the  disease  he  lapses  into  a  stiipbr.  By  that 
time  it  is  possible  to  establish  a  general  enlar^ment  of  the  lymph 
nodes  'in  some' -casesi '  - 

A  sharp  increase  in  pulse  frequency  (up  to  1 30-1 50  beats  per 
minute),  muffled  heart  tones,  and  a  disruption  of  the  rhythm  are  noted 
in  the  cardiov^cular  system.  ■'  '  "  '  r.;  ;  v;  ,  .  ■ 

j.  :  -  The  frequency  of  respiration  is  increased  (30-35  per  minute). 

Symptoms  of  bronchopneumonia  usually  localized  in  the  lower  sections 
of  the  Itmgs  can  be  found  by  listening  or  an  X-ray  examination. 

'  M  examinatio^^^^  cavity  reveals  a  dark  boating  on  the 

gums  and  a  dry  coated  tongue  with  a  ibd  line  along  the*  edges  <,  The 
abdomen  is  bloated,  somewhat  tense*  and  morbid  during  palpation,  l^omitia? 
and  diarrhea  frequently  alternating  with  bonstipatibtt  are  not  ed,  The 
appearance  of  the  stool  differs.'  ' 

are,  as  a  rule ^  eniarfeed  but  there  are  some 
cases  from  which  these' symptoms  are  absent.  '  ^ ; 

When  the  Iridneys  are  affected,  the  u^^  contains  suppuration,  - 
The  changes  in  the  heihrOus  system  inbliude  menin^al  symptoms, 
racking  neuralgic  pains,  an  impeded  sense  of  hearing,  and  deliTitm, 

Aboesses  followed  by  adenitis  develop  in  the  Sebbnd  V/eek  of  the 
disease  in  the  subcutaneous  tissue,  muscles, 'and  b<OTes.  >There  ^a^  kno;.-::i 
oases  of  a  postular  rash  appearing  in  some  patients  during  this  period. 

,  Jrst  as  in  the  first  form  of  the  disease,' ah  investigation  of  the 
blood  reveals'  a  prominent  neutrophilic  leucobytosis  (11,000-50,000 
leucocytes  per  1  mm^). 

Death  occurs  oetween  the  8th  and  15th  day  after  the  onset  of  the 
disease.  - 

A  subacute  septic  melibidosis  is  ohSraoterized  by  a  longer'  bourse 
with  remissions,  lypibai  of  this  form  of  the  disease  is  the  develbpnent 
of  suppurative  processes  in  Various  organs.  The  infection  may  affbbt 
the  brondii,  lungs,  muscles,  Hver,  spleen,  kidneys,  and  the  appendix 
testis, '  d!h.e  symptomatology  depends  on  the  localization  of  the  infecticncc 
The  temperature  curve',  jUst  as  in  the  2  above-described  forms,  remains  ' 
at  a  40°  level  but  reveals  noticeable  remissions,  ,  ^  ^ 
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It  has  been  impossible  to  estabHsh  any  siubstahtial  ohanges  in 
the  cardiovascular  system  with  the  exception  of  ^  increa^g  ;in  pulse  , 
frequency  in  keeping  with  the  temperature  and  ^tendency  to  noseblssds* 
Symptoms  of  pneumonia  appear  when  the  lungs  are  affected*  The  eymptoi]^ 
of  gastrointestinal  infection  do  hot  differ  from  those  ^  ; 

2  forms  of  the  disease.  The  liver  eoid  spleen  are  enlarged  and  l^lightly 
morbid*  This  is  sometimes  followed  by  :  jaundice*  ,  .■  , 

The  disease  lasts  5*4  weeks  and  ends  in  death*  i  ,  ;  ;  ,  -  : 

Chronic  melioidosis  occurs  very  rarely  and  is  mEtnifested  in 
chronic  suppurative  processes  in  various  jEffeas*  The  temperatwe  bprve 
is  similar  to  that  of  brucellosis.  :  ^ 

The  major  symptoms  are  a  suppurative  affection  of  the  b<mes  and  ^ 
the  formation  of  numerous  fistulous  ducts  5  a  groi^essive  affection  of  t>! 
skin  and  subcutaneous  tissue,  hboesses  in  the  ,ld''^®?»  kidneys  and  lungs  ; 
with  a  tendency  to  oombiningj  affection  of  the  cerebral  membrances  , 


(Pig*  9)«  c;.,  : 

,  ,  The  disease  lasts , a  long  time  (from  several  months  to  several 

years),  resulting  in  the  cachexia  and  death  of  the  patient*  But  a 
prognosis  in  this  form  is  somewhat  more  favorable  r-- there  were  several 
cases  of  reoovery,  to  It 


^Dingiosis.  A  clinical  diagnosis  of  melioidosis  is  vex'y  compiicatel 

in  view  of  the  polymorphic  naturs  bf  the  symptoms*  In  most  of  the 
oases  described  in  t^te  literature  no  intravital  diagnosis  of  the  patienb 
was  made,  A  comparative  diagnosis  of  acute  melioidosis  shou3.d  be  made^ 
with  pulmonary  and  septic  forms  of  the  plague ,  acute  glanders ,  tul^emxa.j 
comatose  malaria,  and  typhxis  abdominalis*  -The  chronic  form  of  melioidcG:".ri 
may  stimulate  chronic  glanders,  brucellosis,  tertiary  syphilis,  and  ,  - 

certain  fungus  diseases,  particularly  aotinomyoosis  , (nocardiosis?),  etc^ 
Melioidosis  can  be  diagnosed  by  epidemiological  da,ta  and  a 
complex  of  certain  basic  symptoms  peculiar  to  that  diseasef  some 
researchers  .  include  in  such  symptoms:  ,  ,  <  , 

1)  n  high  temperature  (39-40 •5°)»  ;  t  v 

2j  a  higher  pulse  frequency  (over  100  bea-ts  per  minute )| 

.3)  lung  symptoinsj  ,  ;  .  /  .1 

4)  leucoqrtosis  with  a  pronounced  neutro-phyles  is  (85-9 5%)  f  ; 

5)  a  very  serious  Condition  of  , the  patient.  ' 


Laboratory  diagnosis.  A  final  diagnosis  of  melioidosis  can  be 
established  only  on  the  basis  .of  labcratory  investigation  which  amounts 
to,  first  of  all,  isolation  of  the  causative  agent  of  the  diBease, 
blood,  -urine,  sputum,  and  supptirative  secretion  are  ordinarily  used  fox* 
isolating  .the  agent.  r  -^i ^ 

A  hemooultvire  can  be  obtained  by  placing  1  mm  of  blood  in  25O  min, 


of  Martin’s  bouillon  and  keeping  it  yin  a,  thermostat  for  24  hours. 

At  the  same  time,  a  guinea  pig  (male)  should  be  infected  intraperitoneally 
with  the  original  material.  Orchitis  usually  develops  in  positive  cases, 


and  tha  aw’imal  rapidly  dies.  A  post-mortem  examination  reveals  the 
pathbahatomical  dhanges  described  above.  When  identifying  the  isolated 
hemaculture,  guinea  pi^  should  be  infected  and  the  (virus)  planted  in 
a  solid  medium  of  glycerin  agar)  so  that  the  properties  of  the 
isolated  agent  could  be  studied  afteiwards.  .  - 

•  The  materials  Well  contaminated  by  extraneous  microflora 
(supporatioh,  Sputum)  should  be  first  treated  with  penicillin.  A  i 
thous^d  mits  of  antibiotic  per  1  ml  should  be  added  and  the  whole 
thing  kept  for  3  hours  in  a  thCimdstat  at  57°}  only  then  should  the 
animals  be  infected  and' explants 'made.  ' 

The  use  of  meat-peptCnC  agar  with  crystal  violet  ( 1 s200,000)  is 
recommended  for;  making  a  culture  of  the  suppuration  and  sputum.  !  Miller 
and  Panned  recommend  the  iiSe  of  ah  oxidase  test  and  agglutination  •, 
reaction  on  glass  with  a' specific  serum  when  studying  the  colonies  with 
a  view  to  developing  a  pure  oultrire  (the  Malleomvces  pseudomallei  : 
colonies  produce  a  positive  'reaction) .  '  In  this  case  the  serological 
relationship  between  Malle oniyoes  mallei  and  tfalleomyces  pseudomallei  - 
should  be  borne  in  mind,  *  v,  >  , 

Cox  and  Arhogast  (i945 )  suggest  that  the  following  indications 
should  be  used  as  a  guide  in  identifying  the  isolated  microbe  for - 
purposes  of  classifying  it  'as  MalleomyCes  nseudomallei ;  r  r 
l)  the  bipolarity  of  the  coloring}  vi  J  ;  .v  . 

■  -2)  "active  mobility} 

5)  the  abundant  growth  on  ordinary  nutritive  media  and  the 
characteristic  appearance  of  the  colonies}  -  "  .. 

4)  the  Wide  spectrum  of  fermented  carbohydrates} 

5)  the  positive  scrotal  phenomenon  in  guinea  pigs o  : 

The  greatest  difficulties  are  involved  in  differentiating  the 
melioidosis  agent  from  that  of  glanders.  The  German  researchers 
(Huge  and  others)  suggest  the  use  Of  the  following  indications  in  this 
oases''-'  ■  :  ■  :  .  c:-;; 


Infective  agent 


Gelatin  Milk  v  Hemo- 

Labilitv  ■  licuef cation  curdling  lysis 


1 


The  hi^er  fermentative  activity  of  the  meiioidosis  bacillus 
as  compared  to  that  of  glanders  Cdn  also  se3?ve  as  a  differential  indioaticn 
(Kolle  andHetoli).,  ' 

Speoifib  antibodies  whose  piesehce  can'  be  revealed  by  agglutination 
and  complement-fixation  reactions  accumulate  in  melioidosis  patients 
during  ttie  development  Of  the  ^sedSe.  ^he  first  of  these  reiaotions, 
however,  is .not  recommended  for  diagnostic  purposes/  since,  as  Cravita-s 
and  Miller’s  researches  have  shown,  in  97“98^  of  the  oases  the  serum  of 
healthy  people  react  positively  in  fairly  mild  dilutions  (is10-1 :320), 
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Van  der  Valle  and  V^  der  Moore  therefore  consider  only  diiutipns  of 
1:1,000  and  higher  as  a  diagnostic  titer,  hut  the  agglutinins  an  such  e 
titer  are  not  always  fovind  even  in  melioidosis  patients, 

A  complement-fixation  reaction  is  -oonsiderahly  more  _  specif lo  , 
hut  it  can  also  produce  erroneous  results  (La  oh^®»  'fo?J3:^ter,  Ch^hon, 

1955)  and,  hesides,  it  cannot  differentiate  melipidosis  from  glanders,  ^ 

Treatment,  The  first  successes  in  the  treatment  of  melioidosis 
have  been  achieved  only  in  recent  years,’  hef ore  that  time  the  disease 
in  its  acute  and  suhacute  forms  was  considered,  absolutely  tocwahle. 

/  In  their  in  vitro  study  of  the  sensitivity  of  24  melipioosis 
bacillus  strains  to  various  antibiotics,  baondie.and  Chambon  %  ^ 

established  that  5  strains  were  sensitive  to  aureomycin  and  1„  to^^erraEy..in 
Penicillin,  streptomycin,  poljmiyxih,  and  bacitracin  failed  to  ^itit 
the  growth  of  a  single  strain*  On  the  other  hand,  ohloroii^^^ 
found  to  be  the  most  active  preparation  against  the  majority  of^tne 
strains  under  study.  Similar  conclusions  were  reached  also  by  Brigoo 
and  Henri  (1953),  But  there  are  new  stems  whiph  are  npt  sensitive  even 
to  this  preparation.  '  r  v  u  ■  ^ 

Chloromycetin'has  ^prpduced  good  results  also  in  olinioal  praeti.:..c 

Most  of  the  cases  that  ended  in  recovery  were  of :the  sUbaoute  septic 
form  of  the  disease.  The  treatment  ootirse  lasting  9  days  involves  the 
use  of  20  grams  of  antibiotics  prescribed  as  follows  (Cross  and 
Demarche,  1950j  Brigoo  and  Jaure-Guiberry,  1952} s  i  gram 
day,  2.25  grams  on  the  2nd  and  5rd,  2.75  grams  on  the' 4th,  5th»  6th, 

7th  and  8th,  and  0.75  grams  on  the  9th  day.  ■  t  ::  ;-,  ;  ; 

It  is  recommended  that  the  sensitivity  of  the  agent  isolated  frx- 
the  patient  to  antibiotics  be  determined  in  vitro  when  the  d^  is 
prescribed,  tfheh  the  virus  straina  are  found  to  be  insensitive  to 
Chloromycetin,  the  following  combinations  are  recommended:  Chloromycetin 
with  aureomycin  or  Chloromycetin  with  terramyoin  (Chambon-»  tajudie, 

Fournier ^^1^4 .the  -fact  that  certain  strains  of  Mall^i^es 
mallei  are  found  to  be  sensitive  to  sulfadiasihe  (Miriok,  Zinmerman, 
etc.}"  Moreover,  that  drug,  .when  used  from  the  ye:^  beg^m^g,  produce'- 
good  results  in  the  treatment  of  experimental  melibidpsis  in  animals 

(Miller,  Pannel,  Ingalls,  19^).  "  4.  + 

Surgery  may  be  recommended  in  phrpnio  oases, ,  The  attempts  vo 
use  vaootoo-therapy  in  this  form  of  the  disease  produced  oontradiotory 
results.  But  a  combination  of  surgical  treatm^t,  antibiotics,  and 
auto-vaccinotherapy  may  possibly  produce  a  positive  effect,® 

The  urouhviaotio  measiires  a^inst  melioidosis  in 
the  endemic  areas  include  the  exteimiuation  of  rodents  and^^^  ti^^st  Of 
all,  tbe  rats,  as  the  major  reservoir  of  the  infection,  and  the  .  , 

proteotioa  of  food  products  add  water  against  contact  with  these  animalsj 
and  their  secretions# 
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Ko  vacctns  has  teen  developied  against  melioidosis. 

Despite  the  fact  that  melioidosis  is  practically  not  ooatagiousj 
the  patients  should  he  isolated  in  separate  rooms  and  their  excrements, 
xjrine,  and  sputum,  as  well  as  the  rooms,  should  he  systematically 
disinfected,  .  , 
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Fig.  2.  The  yellow  fe'irer  areas  and  toe  viras  osi-riery  Aedes 
■  '  *  '  '  g'Qf^Pti  woscj-gitoes  (afiet  SiHusokfi,'  et  al.) 

Lsgeadt  1  -  yellow  fever  foci;  2  -  territory  and  people 
4  containing  antibodies  against  toe  yellow  fever 

in  their  bloodi  '  3  -  the  area  inhabited  by 
-  -  AadeS  .aeavoti  iftoaduitoeg.’  ■  - 

i'' dd&esBe’ '  ’  ^ 


Fig*  3.  Yellow  fever.  The  teniperatiore  curve 
of  a  lethal  case  (after  Pine). 
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^eas  ai:^  certain  t^es  of  ejiidamic  eaoephalitis  iid 
enoephaloaiyelitis  Rafter  Ker?  Lepin.,  et6«) 

1  -  ^erican  vrestern  .eguine  enoephalobyelitisj 

2  -  American  eaaterti  eqtiii>e  encepbaS-oi^elitisj 

3  -  American  eastern;  and  western,  e^nine  er.cephalo- 

myalitisj 

4  -  Amarican  St.  louia  western  equine  enoephaloiuyelitie? 

5  -  West  Hile  encephalitis | 

6  -  American  St.  Louis  eastern  equine  enoephaloimsi*e litis- j 

7  -  Tenazualaa  eqitine  encephaldayelitiej 

8  -  Aiistralian  encephalitis; 

9  Scotland  sheep  encephalomyelitis  (louping  ill). 


Pig.  4. 
Legend* 
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Fig,  5,  fiodcy  Mountain  spotted  fever. 

Temperature  curve  (after  Todd  and  Palphrey). 


